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GENERAL NOTES 


The Bureau of the Census (Census), Department of Commerce, has 
conducted the annual Survey of Industrial Research and Development 
for the National Science Foundation (NSF) since 1957. This report 
provides data on research and development (R&D) funding for the 
years 1979-89 and on R&D personnel for the period from January 1979 
to January 1990. 


All companies--foreign and domestic as well as those privately 
held--that perform R&D in the United States are included or 
represented in the survey data. 


The industry R&D survey does not cover trade associations. 
Although their primary mission is to serve industry, these 
associations are established as nonprofit organizations, and it is 
estimated that their R&D expenditures are less than 1 percent of 
the industry R&D total. 


It is an enterprise- rather than an establishment-based 
survey. Therefore all R&D data for each enterprise are reported in 
the major Standard Industrial Classification (SIC) code of the 
firm. Data are aggregated in this manner for all tables in this 
report. 


Data are based on probability samples selected about every 
five years. In intervening years, a subset of the last sample, 
called a "panel," is used. The latest probability sample was 
selected and first used for survey year 1987. 


Census staff conduct the survey under Title 13 of the U.S. 
Code, which prohibits publication or release of data that may 
reveal information about individual companies. Therefore, on some 
tables of this report, the symbol "(D)" is used as a footnote 
reference to indicate that data are being withheld to avoid 
possible disclosure of information about operations of individual 
companies. 


Complete technical notes are contained in section A of this 
report. Questions regarding the survey may be telephoned to John 
Gawalt, at (202) 634-4673, or mailed to him at the following 
address: National Science Foundation, Division of Science 
Resources Studies (L609), Washington, D. C. 20550. 


SECTION A. TECHNICAL NOTES 


Introduction 


The Survey of Research and Development in Industry provides 
national estimates of the total expenditures on R&D performed 
within the United States by industrial firms, whether U.S.- or 
foreign-owned. It is a sample survey in which it is intended that 
all R&D-performing companies, including privately-held firms, are 
included or represented. All companies that are identified in the 
sample year as annually spending more than $1 million on R&D in the 
United States receive a survey form every year. Information from 
individual companies in the sample is used to develop national 
estimates on an industry-by-industry basis. 


NSF has been sponsoring a survey of industrial R&D since 1953. 
The 1989 Survey of Research and Development in Industry is the 33rd 
in the annual series sponsored by NSF and conducted since 1957 by 
Census. NSF's Division of Science Resources Studies monitors the 
survey. NSF also sponsored two industrial R&D surveys covering the 
1953-56 period that were conducted by the Bureau of Labor 
Statistics (BLS), Department of Labor.' Data obtained in the 
earlier BLS surveys are not directly comparable with Census figures 
for 1957-88 because of methodological and other differences in the 
surveys. 


Respondents receive detailed definitions to help’ them 
determine which expenses to include or exclude from the R&D data 
they provide. Nevertheless, the statistics presented in this 
report are subject to response and concept errors caused by 
different respondent interpretations of the definitions of R&D 
activities and by variations in company accounting procedures. 
Consequently, the data are better indicators of changes in, rather 
than absolute levels of, R&D spending and personnel. Data quality 
has improved substantially since the first industry R&D survey was 
undertaken, mainly because respondents have adopted more accurate 
and sophisticated accounting procedures over the years. 


The survey's primary focus is on U.S. industry as a performer 
of, rather than as a source of funds for, R&D. Thus, data on 
Federal support of R&D activities performed by industry are 
collected and appear in several tables, but data on industrial 
funding of R&D undertaken at universities and colleges and other 


' National Science Foundation, Science and Engineering in 
American Industry. Final Report on a 1953-54 Survey (NSF 56-16) 
and Science and Engineering in American Industry, 1956 (NSF 59-50) 
(Washington, D.C.: Supt. of Documents, U.S. Government Printing 
Office, 1956 and 1960) 


nonprofit organizations are not included in the major tables.’ 


The survey data provide (1) national estimates of total R&D 
performed by industry in the United States; (2) the portion of the 
effort that is financed by U.S. Government funds; and (3) the 
amount financed by the companies themselves or by other non-Federal 
sources such as state and local governments or other industrial 
firms (chart 1.) Also included are data on both the number of 
employees and the number of R&D-performing scientists and engineers 
at the firm, as well as on the domestic net sales for the company, 
and on the total funds for R&D financed by the domestic firm but 
performed outside the United States. A complete list of tables 
developed from the survey data is presented in section B, and 
copies of the 1989 survey form and other survey instruments are 
printed in section D. 


The scope of the survey has been expanded and refined over the 
years in response to an increasing policy need for more detailed 
information on the Nation's R&D effort. For example, questions on 
energy R&D were added in the early seventies following the first 
Oil-shortage crisis. On the other hand, the frequency of 
collection of certain data items has been reduced in an attempt to 
alleviate some of the respondent burden that has been placed on 
industry from all sources in recent years. The detailed 
questionnaire is now mailed only in odd-numbered years; abbreviated 
survey forms containing only the most crucial data elements are 
sent to respondents in the intervening, even-numbered years. The 
shortened survey form was used for the first time to collect 
industrial R&D data for 1978. Both long and short survey forms are 
called RD-1. This report provides data collected from the long 
form that covers 1989 data. 


Questions appearing only biennially on the long form request 
detail on such areas as the following: R&D by product field, 
company expenditures for R&D projects that were contracted to 
outside organizations rather than performed in-house, Federal R&D 
support to the firm by contracting agency, R&D expenditures by 
geographic area, and some detailed data on energy and pollution- 
abatement R&D activities. 


? Data on industry funding of R&D performed at universities and 
colleges are collected in the annual Survey of Scientific and 
Engineering Expenditures at Universities and Colleges. More 
information about this survey is available from the Science and 
Engineering Activities Program of NSF's Division of Science 
Resources Studies, (202) 634-4673. 
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Chart 1. Industrial R&D performance by source of funds 
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Methodology of Survey’ 
Overview 


Data in this survey are based on a sample of industrial firms, 
selected approximately every five years (e.g., 1976, 1981, 1987). 
In intervening years only a subset of the sample, or “panel," 
receives annual survey forms (for a complete discussion, see The 
Annual Panel) and Census makes estimates for the changes in R&D for 
the firms not canvassed annually. The sampling unit for this 
survey is the enterprise, or company, defined as a business 
organization consisting of one or more establishments under common 
ownership or control. The 1989 data in this publication are based 
on responses from a panel derived from the sample selected and 
first used for survey year 1987. (The previous sample was selected 
for the 1981 survey and the panel was used in subsequent annual 
surveys until 1987.) 


The sampling frame from which the sample was drawn includes 
companies in all manufacturing industries and, on the basis of 
earlier samples, a select number of nonmanufacturing industries 
known to conduct R&D. 


The Standard Statistical Establishment List (SSEL), a Census 
compilation that contains information on 3.5 million to 4.0 million 
establishments, was the universe frame used to select the 1987 
sampling frame. Where necessary for multi-establishment companies, 
Census summed establishment-level data to the company level, and 
then assigned a single Standard Industrial Classification (SIC) 
code to that firm--the SIC code of the establishment(s) having the 
highest dollar-value of payroll.’ 


The weight given to an individual company is in general the 
inverse of the probability that the company would have been 
selected for inclusion in the sample. Certainty companies (for a 
detailed discussion, see Frame Creation) have a weight of 1.00. 
The company weight is retained in both the sampling year and in the 
years between samples. To minimize respondent burden, only the 
"panel" subset of the sample is canvassed between sample years. 
Most small firms are not re-contacted, but in each succeeding year 
Census estimates the data for each non-canvassed firm, based on the 
changes in the initial value of the R&D reported by the firm, and 


> The information presented in this section was provided by the 
Industry Division of the Bureau of the Census, the collecting and 
compiling agent for the National Science Foundation. 


* Executive Office of the President, Office of Management and 


Budget, Standard Industrial Classification Manual, 1972 


(Washington, D.C.: Supt. of Documents, U.S. Government Printing 
Office). 


the average growth rate for the firm's industry. 
Frame Creation 


In selecting a sample frame from which to draw a sample of 
R&D-performing industries, NSF staff make certain assumptions about 
industries to be able to maximize sampling efficiency hem a 
finite budget for sample selection. That is, they apply a priori 
knowledge of industrial R&D activity to eliminate some industries 
from the possibility of selection by the initial SSEL sort and to 
designate other companies for sampling with 100 percent certainty. 
In addition, NSF staff made several innovations for the sample 
drawn in 1987 to improve its quality. 


As in previous sample years, all companies that had been on 
the previous panel once again received a survey form. In addition, 
Census staff reviewed lists of R&D contractors published by the 
Department of Defense (DOD) and the National Aeronautics and Space 
Administration (NASA) to ensure that all their large industrial 
R&D-performing contractors were included in the sample with 
certainty. 


From the outset in the latest sample selection, the major goal 
was to eliminate from the sampling frame, to the greatest extent 
possible, companies unlikely to have R&D programs. This was done 
to minimize the number of companies chosen for the sample which had 
no R&D activity. To accomplish this objective, two steps were 
taken: 


1. NSF staff narrowed the list of nonmanufacturing industries 
considered in-scope, by eliminating those likely to engage in 
little or no R&D activity. Thus, companies in the eliminated 
nonmanufacturing industries had no chance of being selected. This 
gave companies in the manufacturing industries and the remaining 
nonmanufacturing industries a greater probability of selection than 
they had in past sample selections. 


2. Companies below a certain employment size level--even in 
some in-scope industries--were eliminated from the universe frame. 
An assumption was made that companies with only a small number of 
employees in some industries are unlikely to engage in R&D 
activity. NSF staff provided an employment cutoff for each 
industry group. Generally the cutoff in the selected industries 
was 250 employees, but hospitals were given an employment cutoff of 
1,000 employees. Those companies with smaller employment levels 
were eliminated from the frame. 


Further, all companies with more than 500 employees in the in- 
scope industries, except for hospitals that had a cutoff of 1,000 
employees, were sampled with certainty. 

In another effort to improve coverage of R&D-performing 
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companies, NSF staff in 1987 provided to Census the names of firms, 
identified through media reports or other sources as R&D 
performers, that were to be included in the sample with certainty. 
Most of these companies would have received questionnaires anyway 
because they met other established criteria; the few that did not 
were added to the sample by Census. 


All certainty companies--those on lists provided by NSF staff, 
on lists of DOD and NASA contractors, companies with more than 500 
employees, and previous panel members--are self-representing, i.e., 
they have sampling weights of unity (1.00). 


Based on (1) SIC code, (2) total employment cutoffs, (3) 
inclusion on an NSF, DOD, or NASA list, or (4) previous panel 
membership, approximately 154,000 companies were identified as in- 
scope of the survey and therefore were included in the sampling 
frame. The new efforts to improve targeted coverage resulted ina 
sharp reduction in the size of the total in-scope universe; it 
dropped from about 450,000 companies in the 1981 sampling frame to 
approximately 154,000 companies in the latest operation. 


It is likely that a small number of companies actually engaged 
in R&D activity was omitted from the sampling frame as a result of 
these first-time sample selection operations. It was agreed, 
however, that the benefit from the new operations--greater sampling 
efficiency resulting in improved national! estimates of industrial 
R&D expenditures and employment--far outweighed the cost of the 
loss of a few companies that may have been eliminated from the in- 
scope sampling frame. 


Probability Proportionate to Size 


As with most types of economic surveys, the sample selection 
process for the industriai R&D survey used probabilities 
proportionate to size. That is, “large” companies have a 
proportionately higher probability of selection than do "small" 
companies, where large or small is measured relative to the 
statistic being estimated. 


For the R&D survey, it would have been ideal if size could be 
determined by the amount of a company's R&D expenditures. 
Unf >rtunately, except for the companies that were in the current 
panel, it was impossible for Census to know the R&D expenditure 
values for firms in the universe frame. One logical solution was 
to estimate each company's R&D expenditures and base the 
probability of selection on the estimated values. This strategy 
had been employed in the 1981 sampling operation. 


Clearly, this strategy has weaknesses. Even with the reduced 
number of in-scope industries in the sampling frame, many companies 
chosen for the frame may not have engaged in any R&D activity. 
Nevertheless, the procedure used to estimate the size of companies, 
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described in the following paragraph, was forced to treat all 
companies as if they did in fact, perform R&D: 


Census estimated the size of each company's R&D expenditures 
by using a relationship linking the size of its employment to its 
amount of R&D expenditures. [Since company employment was known 
for the universe, it was possible to use this relationship to 
estimate R&D expenditures values for all companies in the frame. 
Census derived this relationship for each SIC classification 
category, using data collected in the then most recent (1985) R&D 
survey]. Rather than treating all companies equally, the larger 
the number of employees in a company, the higher the probability of 
selection for inclusion in the sample. It was deemed reasonable tc 
assume that large compunies were more likely to have R&D programs 
than small companies. 


One further adjustment was introduced that had not been made 
in previous sample selections. This was based on the assumption 
that multi-establishment companies of a given size and in a given 
industry would on average be expected to perform more R&D than 
Single-establishment companies of the same size and in the same 
industry. Once again, 1985 panel data were used to develop this 
adjustment factor. Finally, it should be noted that the actual 
reported R&D activity, not an imputed value, was used for companies 
which were in the previous panel, and the data were not adjusted. 


Sample Allocation and Relative Standard Error Constraints 


The sampling program utilized for this operation allowed 
parameters to be assigned permitting the sample to be allocated 
across various levels, or strata, that correspond to industry 
groupings. This procedure permitted a desired sample size or a 
desired sampling error to be achieved for each stratum. Estimated 
errors of total R&D estimates for these strata were not to exceed 
certain levels. Since the amount of funds provided by NSF 
determined the size of the sample to be drawn, the only constraint 
in achieving these results was that the total sample size across 
all the strata could not exceed 12,000-13,000 companies. NSF staff 
provided relative rankings for each industry group--high, mediun, 
or low--t» determine the precision of the estimate. An actual 
translation to what high, medium, or low meant specifically could 
not be determined until Census staff arbitrarily investigated 
several sampling error levels, computed the sample size that these 
levels implied, and applied the constrai.t of the total sample size 
of 13,000. The result of this investigation led to the following 
criteria for the target sampling error of estimate of funds for R&D 
performance: 


a. High precision: sampling error not to exceed 2 
percent 


b. Medium precision: sampling error not to exceed 5 
percent 


c. Low precision: sampling error not to exceed 10 
percent 


Based on the desired precision, these criteria suggested a 
total sample size of approximately 13,500. This number was not 
excessively beyond the stated limit of 13,000, so this was the 
sample size parameter chosen for the selection process. 


One limitation should be noted. Sampling errors were 
controlled by using a universe total that in large part was 
improvised; that is, and as previously noted, Census assigned an 
R&D value to every company in the frame, even though many companies 
in the sampling frame may not actually have had R&D expenditures. 
The value assigned was imputed for the great majority of companies 
in the frame, and, as a consequence, the estimated universe and the 
distribution of individual company values did not necessarily 
reflect reality. Estimates of sampling variability were 
nevertheless based on this distribution. The presumption was--and 
this had been confirmed in the previous sample selection--that 
actual variation in the sample design would be less than that 
estimated because many of the sampled companies have true R&D 
valves of zero, not the widely varying values that were imputed 
using total employment as a predictor of R&D. Thus, the 2 percent, 
5 percent, and 10 percent error levels described earlier are 
conservative. [See table A-1 for a complete list of the actual 
standard errors in the 1989 survey. } 


The particular sample selected is one of a large number of the 
same type and size that, by chance, might have been selected. 
Estimates from each of the different samples would differ somewhat 
from each other and from the results of a complete canvass 
conducted under essentially the same conditions as the survey. 


In addition to sampling error, the estimates are subject to 
nonsampling error that would also occur if a complete canvass were 
to be conducted under the same conditions. 


Sample Selection 


The sample selection program was run with a specified sample 
size (expected) of 13,500 and with other parameters set to ensure 
compliance with the relative standard error constraints. An actual 
sample of 13,917 was selected. The actual sample size differs from 
the specified for two reasons: 


First, the program used independent sampling. Each company 
had an independent chance of selection based on its assigned 
probability; the selection, or nonselection, of a company was 
completely independent of the selection of any other company. 
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Table A-1. Standard error of estimate (percentage) of funds for R&D performance for all company 


size-groups and for companies with fewer than 1,000 employees, by industry: 


Food, kindred, and tohacco products.................- 
Textiles and apparel... 1.2... 2c. c ccc eee ccccccccccccees 
Lumber, wood products, and furniture................. 
Paper and allied products.............-seceeeeceeeees 
Chemicals and allied products............ .cceeeeeee 


Industrial chemicals............. cece cee nc cc cece 
Drugs and medicines... ..... ccc ccc c ewe cc cccccccccces 
Other chemicals... 2... ccc ccc ccccccccccccccccccces 


Rubber products..... PPPOE T eT TTTITTTTTTTTTTTTTTT TTT 
Stone, clay, and glass products..............eeeeeeee 
Primary metals... 2.2... 2c cece cece cece eee c cece ce ecees 


Ferrous metals and products.............sceeeeecees 
Nonferrous metals and products.............eseeeee- 


Office, computing, and accounting machines......... 
Other machinery, except electrical.............. cee 


Electrical equipment... ...... cece cece cc cccccccccseses 
Radio and TV receiving equipment................... 
Communication equipment... .. 2.2.2... ccc cece cee eeeseees 


Electronic Components... 2... 2c cece ccc ccceccccccees 
Other electrical equipment.............cceeeececees 


Transportation equipment. ..... 2... cece cc ccccccccececs 
Motor vehicles and motor vehicles equipment........ 


Other transportation equipment............eceeeeees 
Aircraft and missiles...........ccccccccccccccceecc 


Scientific and mechanical measuring instruments.... 


Optical, surgical, photographic, and other 


Other manufacturing industries............ccceeescees 
Nonmanufacturing industries. .........ccccccccccsccees 


281-82, 286 
283 
284-85 , 287-89 


13,29 
30 
32 
33 


331-32, 3398-99 
333-36 


34 
35 


357 
351-56,358-59 


381-82 
383-87 


27,31,39 
10-11, 14-17, 40- 
42,44-51,53-54, 
56 ,40,62-63, 72- 
73,78, 806-07,87 


Standard 
error(1) 


0.7 
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1989 


Standard error 
of companies 
with fewer than 
1,000 employees 


7.0 


(1) A description of the standard error of estimate is given in section A under “Methodology of Survey." 


The percentage (or relative) standard errors in this table may be converted to standard errors of estimate 


by multiplying the percentages shown by the associated estimates. 


SOURCE: National Science Foundation, SRS 


For example, the relative standard error 
of estimate for R&D performance for all company size groups in the chemicals industry (SIC 28) is shown as 
2.7 percent, and the associated total R&D estimate for this industry is shown as $11,537 million in table B-3, 
“Total (company and Federal) funds for industrial R&D performance by industry and size of company: 
The standard error of estimate, then, is .027 times 11,537 or 312.5. 


1979-89." 


In independent sampling, sample size is itself a random 
variable. Theoretically, a sample of size zero or a sample the 
size of the entire universe is possible, but the probabilities of 
these extremes are so small that these are nearly impossible 
situations. The actual sample size is usually quite close to the 
specified size. If there is too much deviation, the program is 
simply executed again. 


Second, a minimum probability rule was imposed. As noted 
earlier, the sampling program assigns probabilities proportionate 
to size (where size in this case is the imputed R&D value assigned 
each company). Selected companies that have R&D programs vastly 
larger than their assigned values can have adverse effects on the 
estimates once the data are collected. To lessen these effects, 
the maximum weight a company can assume was arbitrarily controlled 
by specifying that the probability of selection cannot be less than 
a certain value. If the probability based on its size is less than 
this minimum value, then it is set equal to this value. The 
consequence of raising these original probabilities to the minimum 
probability is to raise the expected sample size. It is likely 
that most of the difference between the specified sample size and 
the actual sample size is due to this rule. 


The Annual Panel 


The panel is a group of companies that receive a survey 
questionnaire, form RD-1, annually. The following is a description 
of how the present panel was formed from the new sample in 1987: 


The basic tool for the survey is form RD-1, which is used to 
collect detailed R&D information. Companies that were in the old 
panel and had received a 1986 RD-1 form (1,095 companies) once 
again received an RD-1 form for 1987. The remaining certainty 
companies (6,903) and noncertainty companies (5,919) in the new 
sample received an RD-1A survey form for 1987. Form RD-1A is an 
abbreviated version of RD-1 and is generally mailed to companies 
only in the year in which a new sample is drawn. The purpose is to 
canvass smaller R&D performers, while imposing a minimum of 
reporting burden on then. 


Of the 13,917 companies that received a form in 1987, 3,648 
respondents reported that their companies were R&D performers, or 
were identified as R&D performers based on information from other 
sources. The 3,648 companies were ranked by total R&D funds (both 
Federal and company and other) within each SIC code. All companies 
with over $1 million in total R&D expenditures were placed on the 
RD-1 panel. In addition, in some industries Census added to the 
panel companies with less than $1 million in R&D expenditures, in 
an attempt to ensure 95 percent coverage of the R&D total for each 
industry. 
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The result of this process was an increase of panel size from 
1,095 companies based on the previous sample to 1,742 companies 
based on the sample drawn in 1987. All companies selected for the 
panel will receive the RD-1 questionnaire annually until the next 
sample is drawn. The other companies will not receive another 
questionnaire; their R&D data will be estimated in subsequent years 
by Census staff, using their 1987 reports as a base. 


Imputation for Item Non-Response 


The 1989 survey questionnaires were mailed in January 1990, 
and recipients were asked to respond within 60 days. After 60 
days, an initial set of follow-up letters was sent to all 
nonresponding firms. Two additional follow-up mailings were made 
to persistent nonrespondents at 90 and 120 days. In addition to 
the follow-up mailings, telephone follow-up was used to encourage 
response among those nonresponding firms ranked among the 200 
largest R&D performers, based on 1988 expenditures. 


Even when forms are returned, however, they are often 
incomplete. Many firms choose to return the survey forms with one 
or more items blank, for varying reasons--for instance, th2 
internal accounting procedures of the firm may not allow it to 
quantify R&D by, say, pollution-abatement expenditures. In 
addition, some firms as a matter of policy refuse to answer any 
voluntary questions. Four data items on the RD-1 questionnaire 
(total R&D expenditures, Federal R&D funds, net sales, and total 
employment), however, are in fact included in Census' mandatory 
statistical program. Therefore the companies that had not returned 
form RD-1 for 1989 were mailed MA-121 forms, which are abbreviated 
questionnaires used to collect only the items for which replies are 
mandatory. The response rate for these mandatory items was 
significantly higher than for the other items on the survey. 


When respondents do not provide the requested information, 
Census estimates the missing data for each firm using an imputation 
algorithm. In general, the imputation algorithms employed by 
Census compute values for missing items by applying the average 
percentage change for the target item in the nonresponding firm's 
industry to the item's prior year value for that firm, reported or 
imputed. This approach, with minor variation, is used for most 
items on the survey form. Note that all items for non-panel firms- 
-that is, firms that are surveyed in the sample year but which 
because of size are not surveyed again until a new sample is 
selected, are estimated in the non-sample years using these 
imputation processes. 


Table A-2 contains imputation rates for the principal survey 
items. For a detailed discussion of the problems stemming from 
item nonresponse, see the Technical Report, Estimating Basic and 


Applied Research and Development in Industry: A Preliminary Review 
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Table A-2. Imputation rates for selected items on the research and development survey, by industry: 1989 


(Percent) 

Industry SIC code R&D Total R&D Federal 

Net Total scientists/ R&D by 

sales Employment engineers Total Company’ Federal agency 
Total...... §56060006085ssenecenessecesée ececeess seeee 18.8 27.8 36.2 7.8 10.8 13.6 57.8 
Food, kindred, and tobacco products...... 20,21 14.1 15.9 45.1 3.2 5.9 0.0 0.0 
Textiles and apparel...........ceceeceees 22,23 57.0 62.0 51.6 38.1 58.6 0.0 0.0 
Lumber, wood products, and furniture..... 24,25 21.9 38.9 68.7 7.1 13.3 : ° 
Paper and allied products................ 26 15.7 18.8 48.3 11.2 32.5 ° ° 
Chemicals and allied products............ 28 8.4 13.2 38.8 4.1 10.5 2.0 54.1 
Industrial chemicals..............- sess 281-82, 286 3.4 3.1 57.4 1.7 2.0 0.9 52.7 
Drugs and medicines....... neeeesecocees 283 4.8 6.9 40.5 1.4 14.1 27.6 85.8 
Other chemicals...........ccceccccccees 284-85 , 287-89 18.3 32.4 14.3 14.8 17.5 0.0 0.0 
Petroleum refining and extraction........ 13,29 4.8 6.2 29.1 0.3 24.6 68.6 76.3 
Rubber productS........cscccccccccccccces 30 23.9 47.9 67.2 8.5 8.6 0.0 0.0 
Stone, clay, and glass products.......... 32 25.7 26.3 15.5 2.8 3.7 0.0 2.1 
Primary metals............-. eececeoeecors 33 24.5 32.3 49.4 7.4 15.8 5.7 43.6 
Ferrous metals and products........... . 331-32,3398-99 31.3 43.3 58.6 14.0 36.4 90.3 90.3 
Nonferrous metals and products......... 333-36 16.2 18.5 44.4 3.7 3.8 2.4 41.8 
Fabricated metal products.............s. 34 44.2 53.2 40.3 16.1 27.4 0.0 46.7 
~ Machinery.....cccccceccccccceccees oecccece 35 13.3 20.1 18.5 4.2 8.8 68.4 68.1 

N 
Office, computing, and accounting 
MACHINES... .ccceveccccsccccccccccceses 357 2.1 3.9 14.2 0.7 4.8 74.6 70.6 
Other machinery, except electrical..... 351-56,358-59 24.7 33.2 39.4 18.9 24. 2.8 34.4 
Electrical equipment......... TYTTTTTTIT YT 36 14.8 16.1 43.8 5.0 9.3 4.3 45.9 
Radio and TV receiving equipment....... 365 39.9 40.0 17.7 32.1 32. : : 
Communication equipment.........ceceees 366 7.9 5.9 36.8 2.9 4. 5.5 45.0 
Electronic components........ceeeeceees 367 14.2 20.4 51.2 5.5 11.2 5.7 43.8 
Other electrical equipment............. 361-64, 369 24.3 26.8 54.4 10.7 22. 0.1 49.6 
Transportation equipment..........eeeeees 37 5.1 4.8 32.6 9.3 1.6 12.6 62.2 
Motor vehicles and motor vehicles 

CQUIPMENE....ccccccccccccccccesscceces 371 6.6 7.3 39.6 0 7 1.9 0.3 37.5 
Other transportation equipment......... 373-75 ,379 27.2 25.8 86.4 4.7 8.0 0.0 29.8 
Aircraft and missiles.........cseeeeees 372,376 1.0 1.2 28.1 13.1 0.8 14.0 65.1 


See footnotes at end of table 
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Table A-2. Imputation rates for selected items on the research and development survey, by industry: 1989 (continued) 


(Percent) 
Industry SiC code R&D Total R&D Federal 
Net Total  scientists/ R&D by 
sales Employment engineers Total Company Federal agency 
Professional and scientific instruments.. 38 13.0 17.9 68.0 6.5 13.7 20.5 95.8 
Scientific and mechanical measuring 
ee 381-82 18.8 34.0 75.4 10.3 17.1 52.0 0.0 
Optical, surgical, photographic, and 
other instruments..........ccccccceess 383-87 10.7 12.0 61.5 4.6 12.1 17.6 95.4 
Other manufacturing industries........... 21,27,31,39 26.5 31.8 49.9 8.0 12.3 0.0 0.0 
Nonmanufacturing industries.............. 10-11, 14-17, 40- 37.6 50.6 33.4 20.5 31.5 14.6 41.1 
42,44-51,53-5S4, 
56,60,62-63, 72- 
73, 78,806-07,87 
(Percent) 
Industry SIC code R&D by cost 
Fields R&D 
. Other of basic R&D by Energy Pollution outside Foreign 
Wages Materials costs research state R&D abatement company R&D 
 _ PPPPPTTTTTTTTTTTITITITITITITTTTTTTrrirrrrrrrrrTeee 51.2 49.7 48.1 44.7 31.2 27.9 53.6 13.1 3.8 
Food, kindred, and tobacco products...... 20,21 52.1 55.0 51.9 4.8 50.4 0.0 0.0 9.1 14.1 
Textiles and apparel.........cccccssceees 22,23 72.9 60.7 75.2 96.5 68.7 0.0 0.0 2.3 . 
Lumber, wood products, and furniture..... 24,25 57.1 74.8 58.0 96.9 61.5 51.7 0.0 90.9 0.0 
Paper and allied products............es0. 26 61.9 57.7 64.1 8.9 58.8 1.9 11.0 1.0 0.0 
Chemicals and allied products............ 28 48.5 52.2 50.0 46.9 51.8 37.4 38.6 6.4 6.4 
Industrial chemicals......... TTTTTTTTT 281-82, 286 53.1 53.2 53.1 23.8 80.4 38.0 48.8 6.3 5.5 
Drugs and medicines........cccesecccees 283 57.7 57.4 57.5 68.0 41.3 0.0 2.3 8.6 11.5 
Other chemicals........cccccccccccccees 284-85 , 287-89 23.6 28.5 25.5 30.7 24.9 1.0 0.0 0.6 0.9 
Petroleum refining and extraction........ 13,29 38.1 38.3 38.2 22.6 14.3 25.9 0.0 0.0 6.3 
Rubber products........... TTTTTTTTTTTTy ° 30 41.7 42.1 42.4 11.9 22.0 0.4 0.0 0.9 0.9 
Stone, clay, and glass products.......... 32 20.4 19.3 20.1 14.4 16.2 0.0 0.0 0.0 0.0 
Primary metals.......sseceesees TTTTTTTT 33 4.3 52.7 66.0 78.6 36.5 0.0 8.8 11.4 6.0 
Ferrous metals and products............ 331-32,3398-99 53.9 55.2 53.1 0.0 56.6 0.0 0.0 0.0 0.0 
Nonferrous metals and products......... 333-36 54.5 51.4 72.8 82.1 25.6 0.0 10.8 13.2 6.0 
Fabricated metal products..........esee0. 34 61.3 63.8 60.3 7.6 53.0 6.0 0.0 29.3 0.0 


See footnotes at end of table 


Table A-2. Imputation rates for selected items on the research and development survey, by industry: 1989 (continued) 


(Percent) 
Industry SIC code R&D by cost 
Fields a 
Other of basic RED by Energy Pollution outside foreign 
Wages Materials costs research state R&D abatement company R&D 
Pe eccncccccooocesesooecooesosooes 35 29.2 26.7 25.5 77.6 11.0 0.8 9.8 1.6 0.5 
Office, computing, and accounting 
ee 357 25.0 21.3 21.5 90.5 4.0 0 - 0.9 0.1 
Other machinery, except electrical..... 351-56, 358-59 43.6 43.4 51.9 35.2 40.2 0.8 9.8 6.6 5.1 
Electrical equipment... .......ccccecccees 36 56.4 58.1 50.3 19.5 17.8 21.1 1.1 15.9 5.8 
Radio and TV receiving equipment....... 365 95.7 97.2 96.3 89.1 35.9 ° ° ° 0.0 
Communication equipment.............++. 366 47.4 55.2 42.0 6.9 14.5 0.1 16.6 17.9 1.7 
Electronic components...........sseeees 367 68.3 69.3 68.5 9.6 12.8 90.5 0.0 3.2 1.8 
Other electrical equipment............. 361-64 .369 54.7 51.4 57.3 63.4 62.5 3.9 0.1 25.8 30.7 
Transportation equipment...........sesee« v7 54.5 49.2 50.9 17.7 35.7 %.8 73.3 3.2 0.4 
Motor vehicles and motor vehicies 
OQUIPMONT . 22. cc ccc ccc c er eccccescceees 37! 61.4 40.3 38.7 53.7 8.6 95.4 85.1 0.2 0.1 
Other transportation equijwent......... 373-75 ,379 77.8 76.7 76.4 75.4 31.3 0.0 0.0 93.2 0.0 
Aircraft and missiles..........cceeeees 372,376 59.8 53.7 55.2 12.0 47.2 13.9 9.0 2.2 1.2 
~ Professional end scientific instruments. . 38 86.9 87.0 87.1 67.6 36.2 26.5 8.0 86.5 12.0 
Scientific and mechanical measuring 
instruments...........- secccs eeccecece 381-82 85.8 86.6 86.3 73.9 26.2 19.8 46.4 26.3 1.2 
Optical, surgical, photographic, and 
other instruments.........0scceeeseee 383-87 87.5 87.1 87.5 66.7 42.1 73.6 0.0 87.4 12.5 
Other menufecturing industrie:..... ecccece 21,27,31,39 60.2 65.8 60.5 41.6 43.3 0.0 0.0 25.8 14.5 
Normenufecturing industries.............. 10-11, 14-17, 40- 46.0 46.3 45.9 67.0 37.8 62.5 51.9 14.8 22.2 
rp Gil. ££ 


- Represents no besis for imputation. 
SOURCE: Wationel Science Foundation, SRS 


of Survey Procedures, NSF 90-322. 


There are two survey items which do not use this general 
imputation methodology, they are (1) geographic distribution of R&D 
expenditures, and (2) R&D expenditures distributed by basic 
research, applied research, and development (character-of-work). 


The imputation method for computing estimates of the 
geographic distribution of R&D expenditures was revised in 1989 to 
include the use of secondary source information as well as focussed 
telephone follow-up. The secondary source used is the Directory of 

, R. R. Bowker, New York, 
which lists the locations of R&D laboratories for over 6,700 firms 
in the U.S. R&D expenditures for nonresponding firms listed in 
this directory as having laboratories in only a single state were 
assigned to that state. The remaining nonresponding firms were 
contacted by telephone and asked to distribute their reported R&D 
expenditures; most were able to provide this information. This 
modified approach is used only for nonresponding firms ranked among 
the two hundred largest R&D performers. The imputation rates 
listed in table A-2 reflect gains made using this method. 


The imputation procedure used for the basic research, applieua 
research, and development expenditure estimates was revised in 1987 
for use with 1986 and later data, and also differs from the general 
imputation approach. 


Response to character-of-work items has been declining in 
recent years and, as a result, their imputation rates have been 
increasing. The general imputation procedure became increasingly 
dependent upon information which had been imputed in prior years 
thereby distancing current year distribution estimates from the 
time at which they were reported. In addition, to reduce the 
reporting burden of this survey, smaller, non-panel firms in the 
sample have never been asked to disaggregate their R&D expenditures 
into character-of-work categories, consequently, imputation is 
required for all such firms. 


Because of the increasing dependence on imputed data, NSF 
chose not to publish estimates of industrial basic research, 
applied research, and development in this report beginning in 1986. 


In 1987, Census revised its approach for imputing character- 
of-work estimates. The revised method calculates the character-of- 
work distribution for a non-responding firm only if that firm 
reported a distribution within a five-year time period extending 
from two-years before to two years after the year requiring 
imputation. Imputation for a given year is initially performed in 
the year the data are collected and is based on a character-of-work 
distribution reported in either of the two previous years, if any. 
It is again performed using new data collected in the next two 
years. Thus, character-of-work estimates are revised as newly 
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reported information becomes available and are not final for two 
years following their initial publication. This revised imputation 
procedure was first used for the 1986 estimates. 


If reported data are not available for a firm, Census does not 
impute a character-of-work distribution for that firm. As a 
consequence of this restriction, only approximately 70 percent of 
the total estimated R&D expenditures was distributed across these 
categories in the 1986 Census estimates. Those expenditures not 
meeting the requirements of the new imputation methodology were 
placed in the newly created "Not distributed" category. 


Tables A-3 through A-5 show the current character-of-work 
estimates provided by Census along with the not distributed 
component for 1987, 1988, and 1989. 


NSF's objective in this survey is to provide estimates for the 
entire population of firms performing R&D in the U.S. As the 
revised Census imputation procedure no longer produces’. such 
estimates (because of the not distributed component) this objective 
is no longer being met for character-of-work estimates. NSF sought 
alternative methods. 


A separate NSF Technical Report, Estimating Basic and Applied 
Research and Development in Industry: A Preliminary Review of 


, NSF 90-322, presents character-of-work estimates 
for 1986, 1987, and 1988 and examines several alternative 
approaches to apportioning the "Not distributed" data to the basic 
research, applied research, and development categories. The tables 
in the report illustrate how estimated figures for basic research, 
applied research, and development can vary depending on assumptions 
made about the R&D expenditures which are not distributed by Census 
by character-of-work. Explanations of the assumptions underlying 
different estimates are provided, along with an overview of the 
Survey of Industrial Research and Development and an explanation of 
some general problems of missing information. 


The 1987, 1988, and 1989 estimates of basic research, applied 
research, and development provided in section B of this report were 
calculated using the baseline estimation method presented in report 
NSF 90-322. In the baseline estimation method, the not distributed 
expenditure data are allocated, by industry group, to basic 
research, applied research, and development categories using the 
percentage splits in the distributed category for that -i:dustry. 
The allocation is done at the lowest level of published industry 
detail only; higher levels are derived by aggregation. 
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Table A-3. funds distributed for basic research, spplied research, end development, by industry and size cf company, by source of funds: 1987 
(ollers in millions) 


Distributed funds 
Total Basic Appl ied Devel opment 
Industry and size of company SIC code Totei Federsl Company Total Federal Company Totel Federal Company Total Federal Company 
Total...... — peccecooes pecooeoccecosoovooeooooooooeoores $92,155 $30,752 $61,403 $2,866 $534 $2,332 $14,068 $3,510 $10,558 $49,569 $18,770 $30,819 
0’ stribution by industry 

Food, kindred, and tobecco products. .........-+++- 20,21 1,206 2 1,206 51 0 51 (0) @) 330 $67 0 567 
Textiles and epperel.........sccceeccececcseeesees 22,23 (0) = (0) 243 (D) o ©) * 0 * > ©) 107 
lumber, wood , and furniture. ........+++.- 24,2 137 0 137 1S 0 1S 23 9 (s) 50 0 bY) 
Paper end allied productS..........cccccccccees sce 26 (D) (BD) 604 23 ) 23 1246 0 126 (D) (Dd) 187 
Chemicals and sllied products.............. pecccee 28 9,635 9,445 479 1s 465 2,550 102 «62,448 3,601 6&6 3,535 
Industriel chemicals........ PTTTTTITITT TTT TTT 281-82, 286 3,7%6 1% 0=—s« 33, 531 (Dd) (d) 2% 1,007 102 905 (Dd) (o> 1,366 
Drugs and medicines... .......seee0- secccccooeoce 283 (0) (> 4,095 235 0 23s 1,023 o 1,023 (Dd) (> 1,4% 

Other chemicals... .....ccccscccccccccees pecccece 284-85 , 287-89 (d) (o> 1,819 (Dd) (D) 26 is) 735 0 
Petroleum refining and extraction...... seccoeeooce 13,29 1,897 % # 1,883 (0) (D) 70 (0) (0) 617 599 7 590 
Rubber Products. . 2. ccc cc cccccccceewcweeseeeeeees (dD) (d) 596 1 (S$) (d) (dD) (dD) 17% (0) (dD) 
Stone, clay, and glass products..........++++ ecece 32 ba] 10 965 (D) (Dd) 142 (0) (d) (Ss) (0) (D) 321 
Primary metals... 2... .ccccccccccccccccccccceueees - 33 730 19 711 (D) (D) 58 (dD) (Dd) 173 308 10 298 
Ferrous metals and products..........<«+.- eececes 331-32,3398-99 (0) (0) 269 (0) (D) (B) ) (Dd) (0) (dD) (0) 59 
Nonferrous metals and products......... eecccccce 333-36 (0) (Dd) 462 57 1 (D) 11 (dD) (D0) (0) (D) 239 
 Ffebricated metal products.........cceceeees peccecece 34 783 150 633 23 0 ($s) (0) (Dd) Oo (0) (0) 233 
© Gi bccsccersecevescccescesersovsevecccesces ; 35 (9) (0) 10,577 (0) (0) 86.223 (D) (D> 1,485 (0) (0) 7,167 
Office, computing, and accounting machines...... 357 (0) (> 8,193 (D) (D) 136 (d) «> 1,171 (Dd) (D>) $5,920 
Other machinery, except electrical..........+++. 351-56,358-59 2,428 4 2,34 ($s) 0 ($s) (0) (Dd) 316 (0) (0) 1,267 
Electrical equipment..... peccceccoocoococs pecceoes 3% 06 15,848 5,399 10,449 619 (0) (D) 2,677 (Dd) (D) 8,640 3,375 5,265 
Radio and TV receiving equipment... .........005- 365 139 0 139 (0) 0 (D) (dD) 0 (0) 5 0 ($) 
Communication equipment .........sseceee ecccccce %6 010,184 4,729 = 55, 455 (Dd) (0) (0) (Dd) (Dd) (Dd) 6,882 3,165 3,717 
Electromic COMpPOMent[S. .. 2... cccccccccccccccceeees 367 4,286 656 3,630 (D) (D) (S$) (Dd) (Dd) (Ss) (0) (0) (D) 
Other electrical equipment. .......ccccccccceeccs 361-64, 369 1,239 % 1,225 69 0 ($) (0) (Dd) 115 (Dd) (Dd) (0) 
Transportation equipment... ....cccccccccccseceeees 37) % 266 220,784 =13,462 396 (D) (0) 2,998 (0) (0) 22,161 13,472 8,689 
Motor vehicles and motor vehicles equipment..... 371 (0) (0) 7,167 (0) (0) 65 (Dd) (Dd) (9) (0) (0) 4,520 
Other transportation equipment..............- -_ 373-75 ,379 (0) (0) 356 (D) 0 (dD) (9) (Dd) (D) (D) (0) 65 
Aircreft end MISSILES. «cc ccccccccccccccseeeeenes 372,376 24,458 18,519 5,939 329 269 80 2,364 1,269 1,095 16,335 12,232 4,103 

See footnotes et end of tabie 
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Table A-3. 


Industry and size of company 


Distribution by industry SIC code 
Professional and scientific instruments........... 38 
Scientific and mechanical measuring instruments. 381-82 
Optical, surgical, photographic, and other 

SRBCPUMEEB co ccccccccccccceccocees occcccces cece 383-87 
Other manufacturing industries.........cescceces 27,31,39 
Nonmanufacturing industries...... TTT TTT TTT TTT Te 10-11, 14-17,40- 
42,44-51,53-54, 
56,60,62-63, 72- 
73, 78,806-07,87 

Distribution by size of company 

{Based on number of employees) 
Less than 500..... eeeene eeeneeeeceeeeeee eeeeee eeenree eeeeeeeoeeeeeee eee 
500 to iin: -pnesr creed hbaseheoehsssoeeaseeseesebsesseeeseoeese 
1,000 to GTB oe ccccccccccccccccccccccccccccecccccccecececcceceesese 
5,000 nn 90 0nn000050000000000000CCCCCOSCCCCCES eeeneeee eeeee 
1 ,000 to See . . se . . . eeeneeeeeeaeee eeneeeeeeeene eeeeeoeeae 
25,000 or more... _ eeeseeoeveeeeeeeeeeeeenee eeeeeeoeeeeeeeeeeeeeeeeee 

Industry and size of company 
TTT TTT TTT TTT TTT TTT TTTTTTrryesrrr+rrrrirrrrTrr yee 

Distribution by industry 

Food, kindred, and tobacco products......... PTTTT 20,21 
Textiles Pe a) ee rr 22,23 
Lumber, wood ts, and furniture.......cceeees 24,25 
Paper and allied PPOGUCTS..cccecccreccsccccccscess 26 
Chemicals and allied PPOGUCTS.. cc ccccccccccccccecs 28 
Industriel Cremicals....scccccceces eeeeee eeeeeee 281-82, 286 
Drugs and medicines......ccecccccccccccccccccess 283 
Other Sn 2660606006600600000000000008000008 284-85 , 287-89 
Petroleum refining and extraction......secececsees 13,29 
Rubber PFOGUCTS. 06. nu ccecceccnccccccseeceesecccess 30 
Stone, clay, end glass PPOGUCTS. oc ceccccccsccccees 32 
Primary Gs 666660cccecoeoces Deceese eeeneee eeeneeee 33 
Ferrous metals and products.......sccccececceees 331°32,3398-99 
Nonferrous metals and productS.......seccccesees 333-36 


See footnotes at end of table 


Total 

Total 
$5,222 $272 
(0) (D) 
(D) (0) 
(0) (Dd) 
7,844 2,700 
7,163 963 
1,725 115 
7,262 981 
4,501 748 
12,063 2,362 
59,461 25,583 


Federal Company 


$4,950 
1,598 
3,352 
380 
5,144 


3 
—_ 


a8u82 


Not Distributed 


Totel Federal Company 
$25,632 $7,938 $17,694 
(0) (0) 256 
113 0 113 
47 0 47 
267 0 268 
3,005 8 2,997 
1,062 6 1,056 
1,425 2 1,423 
518 0 518 
605 0 606 
374 0 374 
138 0 139 
183 3 180 
119 0 119 
64 2 61 
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Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 


1987 (continued) 
(Dollars in millions) 
Distributed funds 


Basic Applied Development 
Total Federal Company Total Federal Company Total Federal Company 
(0) (D) $259 (0) (D) (S$) (S$) (S) (S$) 
$38 $0 38 (D) (0) (S) (D) (0) $261 
(0) (0) (S) (Dd) (D) (S) (D) (D) (S) 
(S$) 0 (S) $25 $0 $25 $206 $0 206 
442 197 (S) 1,600 761 (S$) 2,825 846 (S) 
458 (S) (S) 921 219 (S$) 1,849 (S) (S$) 
(S$) 0 (S) 207 (S) (S$) 588 33 (S) 
447 92 356 1,291 228 1,063 2,911 215 2,696 
286 (0) (0) 1,025 (0) (0) 2,694 (S) (S) 
420 (0) (0) 2,436 (0) (0) 4,695 1,027 3,668 
1142 276 866 8,187 2,814 5,373 36,852 16,556 20,296 
Percent of Total 
Not Distributed 
Total Federal Company 
27.8% 25.8% 28.8% 
(0) (0) 21.3% 
46.3% 0.0% 46.5% 
34.3% 0.0% 34.3% 
44.2% 0.0% 446.4% 
31.2% 4.2% 31.7% 
28.6% 3.2% 29.9% 
34.8% 66.7% 34.7% 
28.4% 0.0% 28.5% 
31.9% 0.0% 32.2% 
61.8% 0.0% 62.8% 
13.9% 0.0% 14.1% 
25.1% 15.8% 25.3% 
46.9% 0.0% 47.8% 
13.4% 15.4% 13.2% 
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Table A-3. Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 


Industry and size of company 


Distribution by industry SIC code 

Fabricated metal BPORNBEB c oc ccccccccccccccccccccce 34 
Rn 0.00.0550066000000000000000000000000606008 35 
Office, computing, and accounting machines...... 357 
Other machinery, except electrical........sse.2. 351-56,358-59 
Electrical GIR c ccccccccccecccoocccocesoesese 36 
Radio and TV receiving equipment.........ccecees 365 
Communication equipment......eee. eeeneee eeeeeeeee 366 
Electronic Components. ......cccccccceees ecccccce 367 
Other electrical CQUIPMENT....cccccscccccccccees 361-64 , 369 
Transportation equipment... .cccccccccccccccccees 37 
Motor vehicles and motor vehicles equipment..... 371 
Other transportation i Beccccccccccccccccs 373-75,379 
Aircraft and no eer ocooooooosoeccees 372,376 
Professional and scientific instruments........... 38 
Scientific and mechanical measuring instruments. 381-82 

Optical, surgical, photographic, and other 
Sn + 000066666660000000000000006CCCCC08 383-87 
Other manufacturing frdusStries...ccccccccccccscces 27 31 39 
Nornmanufacturing industries......cceccccees PTTTTT 10-11, 14-17, 40- 
42,46-51,53-54, 
56,60,62-63, 72- 
73, 78, 806-07 ,87 

Distribution by size of company 
{Based on number of employees) 

Less than 500. eeeeeeeeeeeee eeenre eeeneeee eeneeeeeeeeeee eeeeee eeneeeene 
500 to n000066060006600000000000006 eseeesee eeeeneeeaeeneee eeeeeaeee 
1,000 to DVD. cccccccccccccccsecs eeeee eeeeeeeeeeeeeeeeeeeeeeeeeene 
5 000 to 9 TTT TTT TTT TTT TTT TTT TTT TTT TTT TT TT 
10, 000 to W  PPPPYTTITITITITITITITITITITTTTTTTTrirrirrrrerrrt rte 
25 ,000 or BOTS a cc cece e ee SOOO SOOOOOEHEHSO SOHO EHHEEOEEOEEEES EEE SELES 


(Dollars in millions) 


Wot Distributed 
Total Federal Company 


$365 
1,704 


946 
759 


3,912 


12,966 


$54 
22 


(D0) Data have been withheld to avoid disclosing operations of individuel companies. 
(S) Date have been withheld due to imputation of more than 50 percent. 


NOTE: Character-of-work date in this table represent only that fraction of total R&D funds for which there was ea reported besis for distribution--they DO NOT represent 
hose funds for which there was no basis for distribution. 


universe estimates. 
SOURCE: National Science Foundation, SRS 


The "Not Distributed" colum shows t 


/) 


$311 
1,702 


1,272 
533 


2, 161 


2,712 


1,472 
132 
2,081 


Percent of Total 
Not Distributed 


Total Federal Company 


46.6% 
14.5% 


10.1% 
31.3% 


24.7% 


92.1% 
17.6% 


33.6% 
44.0% 


25.4% 
31.8% 
61.5% 


54.3% 
75.1% 
44.7% 
(0) 
38.0% 


36.0% 
1.8% 


0.0% 
52.3% 


21.0% 


0.0% 
20.1% 


25.9% 
85.7% 


27.4% 
37.4% 


46.0% 
3.6% 

56.7% 
(0) 

33.2% 


48.2% 
71.3% 
45.5% 

5.7% 
52.4% 
22.1% 


49.1% 
16.1% 


11.8% 
30.9% 


92.1% 
15.5% 


35.0% 
43.5% 


22.3% 
30.2% 


50.0% 
11.1% 


54.8% 
77.6% 
43.9% 
34.7% 
40.5% 
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Table A-4. 


Industry and size of company 
ee ee 
Distribution by industry 


Food, kindred, and tobacco products..........see0: 
Textiles ON apparel... wccccccccccccsecccccsecccees 
Lumber, wood ts, and furniture.......cceeees 
Paper and allied PPOGUCTS.. cc cccccccceccenececeecs 
Chemicals and allied products.......s..se0- 


Industriel Chemicals..ccccccccccccccccccccccccce 
Other ntti nee neeeeenenaseansaehaanee 


Petroleum refining and extraction......ccsccscsces 
Rubber PPODGUCES. nc ccccccccccecccccccccsceecencess 
Stone, clay, and glass products........cccesescees 
Primary (2. -encenenneaesesese eeeeeoaeeeae eeee 


Ferrous metals and products......ccccccceccccees 
Nonferrous metals and productS.......cccsscceees 


Fabricated metal PRODUCTS. ccc ccccccccccccececscecs 
MACHINErY..cccccccccccccccceceseceecceseseseeseess 


Office, computing, and accounting machines...... 
Other machinery, except electrical.........seee. 


Electrical equipment..........se0- 


Radio and TV receiving equipment....... 
Communication CQUIPMOENT.. cc cccccccccccccccecess 


Electronic COMPONENTS. cccccccccccccssccceseseees 
Other electrical equipment........ccccccccccceces 


Transportation equipment.......... 
Motor vehicles and motor vehicles equipment..... 


Other transportation equipment.......scececceees 
Aircraft and Dn. 26066606660000000000600008 


See footnotes at end of table 


SIC code 


281-82, 286 
283 
284-85 , 287-89 


331-32,3398-99 
333-36 


34 

35 

357 
351-56,358-59 
36 

365 


Total 


Total Federal 


(0) = (0) 
(0) (0) 
(0) (0) 
(0) = (0) 
10,772 199 
3,959 19% 
4, 746 3 
2; 067 0 
1,946 21 
(0) (0) 
(0) = (0) 
663 21 
258 1 
405 20 
829 142 
(0) = (0) 
(0) (0) 
2,719 
16,262 5,369 
139 0 
10,296 4,621 
4,607 728 
1,200 20 
36,338 22,176 
(0) = (0) 
(0) (0) 
25,900 19,877 


Ad 


Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 


Company 


$97,889 $32,306 $65,583 


1988 
(Dollars in millions) 
Distributed funds 


Basic Applied 

Total Federal Company Total Federal Company 
$2,852, $653 $2,199 $14,696 $3,542 $11,154 
40 0 40 333 0 333 
(0) 0 (Dd) (0D) 0 (0) 
(Dd) 0 (0) (0) 0 (0) 
31 0 31 (0) (Dd) 139 
554 12 542 2,986 106 2,880 
213 12 201 (0) (D>) 1,011 
(S) 0 (S) (0) (D>) 1,264 
37 0 37 624 0 624 
(Dd) (0) 67 (0) (D) 686 
20 0 20 (D) (0) 45 
150 0 150 (0) (Dd) (S) 
58 0 58 (0) (Dd) 161 
2 0 2 (0) (Dd) 71 
56 0 56 (0) (0) 91 
29 0 29 (0) (0) 79 
(0) (0) 205 (Dd) (0) 1,696 
(0) (0) 144 (0) (0) 1,393 
61 0 61 (0) (0) 303 
412 21 391 2,757 811 1,946 
(0) 0 (Dd) (0) 0 (0) 
(0) 20 (0) 1,185 (0) (0) 
(0) (0) (S$) (0) (D>) 1,144 
63 0 (S$) 110 0 110 
349. 197 152 2,852 1,531 1,321 
(0) 0 (0) (0) (0) (0) 
(0) 0 (0) (0) (0) (0) 
276 197 79 2,262 1,437 825 


Total 


23,28 
(0 


1 
) 


(0) 


0) 
16,98 


2 


Development 
Federal Company 
$52,764 $20,220 $32,544 


(D) 
13,282 


TZ 


Table A-4. Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 1988 (continued) 
(Dollars in millions) 
Distributed funds 


Industry and size of company Total Basic Appl ied Devel opment 
Distribution by industry SIC code Total Federal Company Total Federal Compeny Total Federal Company Total Federal Company 
Professional and scientific instruments..... seecee 38 $5,426 $121 $5,305 (0) (D) $218 (0) (0) $549 $1,717 $80 $1,637 
Scientific and mechanical measuring instruments. 381-82 1,734 (S) 1,734 $34 $0 34 (0) (0) 57 (D) (0) 262 
Optical, surgical, photographic, and other 

IMSTFUMONES.. ccc ccccccccccccccccces pececcceceoce 383-87 3,692 97 3,595 (Dd) (0) 184 (0) (0) 492 (0) (0) 1,375 
Other manufacturing industries............ eecccece 27,31,39 (0) (D) 0 0 0 0 $31 $0 31 212 0 212 

Nonmanufacturing industries...... eeccceccccececees 10°11, 16-17,40- 
62,44-51,53-54, 8,113 2,753 5,360 662 414 248 1,443 589 854 3,171 973 2,198 

56,60,62-63, 72- 

73 ,78,806-07,87 


Distribution by size of company 
(Based on number of employees) 


Less than  — eeeeeeeeeee eeeeeeeeeeeeveeeeeeeeeeeaee eeeeeeeeeeevee (Ss) 864 (Ss) 340 121 219 781 191 590 1,425 72 1,353 
Se OO Govocccccocccccccccccccccccs PTT TTT TT TT TTT TT TTe eeccccoceee §6D 139 «=61,517 100 0 100 232 1 231 732 (S) 685 
1,000 to 6,999..26. eeneeeeeeeene eeeneee eeeeeeeeevpeeeeeeeene eeeeeeeeeeneee 7,598 1,157 6,441 471 108 363 1,586 303 1,283 3,810 477 3,333 
5,000 to 9,999..... eeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeee eeeeeeeeeee . 5,236 914 4,322 194 (0) (0) 1,055 (0) (0) 2,539 593 1,946 
10,000 to 26,999........cccee0e pheaensanbaaebentos seueens peaamebaas 11,4673 1,805 9,668 477 (@)—ssi0Y)—«C“‘<é‘ét TSG CCCYDSCi“‘iéitYD«Ssi‘é‘S, 20s CS)—«3, 936 
25,000 OF MOTO... cc cccccccccccccccccccccceees peccccoceecceocoooces - 66,678 27,428 37,269 1270 420 850 8,286 2,764 5§,522 39,057 17,7 21,293 
Percent of Total 
Not Distributed Not Distributed 
Industry and size of company Totel Federal Company Total Federal Company 
Citntecamunanconceneneeeeeeeseeeeeeeeeeeeeets eeneeeeeeeenene $27,577 $7,891 $19,686 28.2% 26.4% 30.0% 
Distribution by industry 
Food, kindred, and tobacco products........sseeees 20,21 264 0 264 22.1% 0.0% 22.1% 
Textiles end OPPOel nc cecccccccecccccceccccesess 22,23 106 1 105 49.8% 33.3% 50.0% 
Lumber, wood products, and furniture........seeee: 24,25 51 0 51 32.5% 0.0% 32.7% 
Paper and allied PFOGUCES. 0... cece cecceccsececeess 26 269 0 269 40.5% 0.0% 40.5% 
Chemicals and allied products...........++. ceccece 28 4383, 443 3 063,440 32.0% 1.5% 32.5% 
Industrial chemicals............ TTTT YT PTTTTTTT 281-82, 286 1,156 1 1,155 29.2% 0.5% 30.7% 
Drugs and I eseneeee eeeneeneve 283 1,715 2 1,713 36.1% 66.7% 36.1% 
Other rr 284-85 , 287-89 573 0 27.7% 0.0% 27.7% 
Petroleum refining and extraction.......sccecceess 13,29 608 12 596 31.3% 57.1% 31.0% 
Rubber PRODUCES. ccc cccccccccccccesccesessecsceeese 30 416 0 416 64.3% 0.0% 65.5% 
Stone, clay, end gless PPODGUCTS...cccceccccccccees 32 68 0 68 8.1% 0.0% 8.2% 
Primary na eeeeeeoseceoooooooooooeeocoooeeecs 33 166 0 166 25.0% 0.0% 25.9% 
Ferrous metals and productS.......ccccceeseceees 331-32,3398-99 113 0 113 43.8% 0.0% 44.0% 
Nonferrous metals and products...... PTTTTT cccce 333-36 54 2 52 13.3% 10.0% 13.5% 


See footnotes at end of table 
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Funds distributed for besic research, applied research, and development, by industry and size of company, by source of funds: 1988 (continued) 


(ollers in millions) 


Table A-4. 


Percent of Total 


Industry end size of compeny Not Distributed Wot Distributed 


eZ 


Distribution by industry SIC code Totel Federal Compeny Totel Federal Compeny 
Fabricated metal BIGEMBAB c ccccccecccococcccccccccs 3% $379 $.8 $331 45.7% 33.8% 48.2% 
Po cccccccoccccoococeocesoooooecocooocosccs 35 2,158 71 2,087 16.0% 4.8% 17.4% 
Office, computing, and eccounting mechines...... 357 1,128 Oo 1,128 10.5% 0.0% 12.0% 
Other machinery, except electrical.............. 351-56,358-59 1,030 71 959 37.9% 72.4% 36.6% 
Electrical equipment....... eseneeve eeeeeneeeeeeeeeeeee 36 3,921 1,105 2,816 24.1% 20.6% 25.9% 
Redio end TV receiving equipment. ........seeeess 365 126 0 126 90.6% 0.0% 90.6% 
Communication @QUIPMONT . 2. cece cc cccccccececees 366 1,751 9% 817 17.0% 20.2% 14.4% 
Electronic COMPONENTES. ccc cece ecccceceesseeeees 367 1,477 161 1,316 32.1% 22.1% 33.9% 
Other electrical OqQui pment... cc cccccccccccccess 361-64, 369 566 10 556 47.2% 50.0% 47.1% 
Transportation OQUIPMONT . 2. cece cece ccccccceecees 37 9,856 5,856 4,000 27.1% 26.4% 28.2% 
Motor vehicles end motor vehicles equipment..... 371 3,159 773) =—- 22, 386 31.8% 35.8% 30.7% 
Other transportation equipment. ........ccccccess 373-75,379 317 122 195 62.0% 86.5% 52.7% 
Aircraft — 372,376 6,380 4,961 1,419 26.6% 25.0% 23.6% 
Professional and scientific instruments........... 38 2,917 %6 2,901 53.8% 13.2% 56.7% 
Scientific end mechanical measuring instruments. 381-82 1,362 5 1,357 78.5% 20.8% 79.4% 
icel, surgical, photographic, end other 

Pe) ge 383-87 1,555 1 1,544 42.1% 11.3% 42.9% 
Other manufectur ing ee 27 31 39 (0) (0) 140 %.7% 100.0% 36.6% 
Normenufectur ing a 10-11, 16-47, 40- 2,837 777 2,060 35.0% 28. 38.4% 

42,44-51,53-S4, 

56,60 ,62-63, 72- 

73, 78,806-07 ,87 

Distribution by size of company 
(Besed on mumber of employees) 
less Er 4,703 480 4,223 64.9% 55. 66.1% 
500 ee $92 91 $01 35.7% 65.5 33.0% 
1,000 toe OTe cccccccccccccccccccecccccco‘cceoococcoecoooccoccoccs 1,731 269 1,462 22.8% 23.2% 22.7% 
DT Un nanceeeeeeeeseeSOSCOeseeSeeseeeeseeeee‘eeeeeel’e 1,448 158 1,290 27.7% 17.3% 29.8% 
1 , 000 to i enanneuseunanenneaanaueneseeoooueneesooesense 3,039 413 2,626 26.5% A, 4 27.2% 
25,000 or 5g PPPTTTTTITTIELIELITLILITILTITTririrririrerirrrirrrrrrrirriirriee 16,065 6,480 9,584 24. . 7% 
(0) Dete heve been withheld to evoid disclosing operations of individuel companies. 


(S) Date heave been withheld due to imputetion of more then 50 percent. 


WOTE: Cheracter-of-work date in this teble represent only that fraction of totel RED funds for which there wes @ reported besis for distribution--they DO NOT represent 
universe estimates. The "Not Distributed” colum shows those funds for which there wes no besis for distribution. 


SOURCE: National Science Foundation, SRS 
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Table A-S. Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 1989 
(ollers in millions) 
Distributed funds 


Total Basic Applied Devel opment 
Industry and size of compeny SIC code Totel Federal Company Total Federal Company Total Federal Company Totel Federal Comeny 
erm = - fF hm $2,992 $837 $2,155 $17,356 $3,665 $13,691 $55,555 $17,968 $37,607 

Distribution by industry 

kindred, and tobacco products...........+++. 20,21 (0) (o>) 1,283 19 0 19 (Dd) (D) 368 (D) (D) 622 
Textiles and and apparel ...--.-.00:-sc-seveseseseeees 22,2 (>) (©) ($) (> (©) (©) ($) o 836 ¢S) (2) (> (S$) 
pnp Bw TU O. ccccccccccces 24,25 170 0 170 (0) 0 (0) a9 0 39 68 0 68 
Paper 9 Blilied Products... ...cccccccccccccccccess 26 683 0 683 2 0 2 121 0 121 0 323 
Chemicals and allied products... ...cccccccccceces 28 11,537 87 11,450 534 8 526 3,350 (Ss) 3,333 4,118 S7 4,061 
Industrial chemicals... .....ccccccccccccececcces 281-82, 286 4,056 & 3,972 227 8 219 (dD) (o> 1,095 1,516 S57 1,460 
Orugs end TLS 283 «D) (D) 5,206 ($s) 0 ($s) (Dd) (dD) 1,378 (Dd) (0) 1,629 
Other LESS SSAA 284-85 , 287-89 (D) (Dd) 2,271 33 0 «D) (0) 860 (dD) (0) 972 
Petroleum refining and extraction........ccccecess 13,29 2,066 (Ss) 2,050 (0) (0) 72 673 1 672 653 3 650 
Rubber PPOGUCES. 2. cece cece cc eccccceccesecececeeees 30 (0) (D) 679 17 0 17 «D) (0) 81 (0) (0) 191 
Stone, clay, end glass Products.......cccccccceees 32 (0) (0) 861 (0) (D) 170 (0) (0) 3% (D) (0) 265 
Primary TT 33 768 7% ($s) 0 ($s) (0) (0) 199 341 20 321 
Ferrous metals and procucts.......ccccccceceeess 331-32,3398-99 (0) (0) 270 (D) 0 (0) (2) (0) 83 (0) (0) 81 
Nonferrous metals and productS.......ccccccccees 333-36 (0) (0) 463 (0) 0 (0) (0) (0) (Ss) (0) (0) 260 
Febr iceted metal PPOGUCES. cc ccccccccccccccccccees % 788 135 653 3 0 3 «D) (0) 109 376 75 301 
eg 35 (D) (0) 13,216 (Dd) (0) «s) «D) (0) 2,722 (0) (0) ($) 
Office, computing, and eccounting mechines...... 357 (0) (0) 10,533 (0) (0) ($) (0) (0) 2,220 (Dd) (0) ($) 
Other machinery, except electrical.............. 351°56,356-59 2,789 106 2,683 50 0 50 509 7 $02 1,730 9 «#41,711 
Electrical equipment... ......cccccccccccccccceceees % 16,768 5,222 11,546 378 10 368 2,8% 568 2,326 10,001 3,442 6,559 
Radio and TV receiving equipment.........sceese 365 8s 0 8s (S$) 0 (Ss) (0) 0 (0) (0) 0 (0) 
Communication OQUIPMONT . 0 cece cccceccccccccecees 366 10,508 4,666 5,842 (D0) (0) (0) 1,161 <0) (0) 7,341 3,158 4,183 
Electronic COMPONENTS. cece cccecereeseeeeceses 367 4,884 522 4 , 362 (0) (0) 39 (0) (0) 1,387 (D) (0) 1,720 
Other electrical equipment... .....ccccccccceeees 361-64, 369 1,292 3 (1 ‘257 (0) 0 (D) 215 0 215 (0) (0) (D) 
Transportation equipment ......-.cccccccccecceceees 37 36,863 21,763 15,100 478 3% 142 3,129 1,668 1,461 22,475 12,665 9,810 
Motor vehicles and motor vehicles equipment..... 371 (0) (0) 8,726 (0) 0 (0) (0) (0) (0) (D) (0) (0) 
Other transportation equipment.......ccccccecees 373-75 ,379 (0) (0) 354 (0) 0 (0) (0) (0) (0) (0) (0) 
Aircraft ard missiles... ...ccccccccccccccccecess 372,376 25,654 19,634 6,020 413 336 77 2,444 1,576 868 15,700 11 0 4,220 


See footnotes et end of table 


AZ 


vz 


Table A-5. 


Industry end size of compeny 


Distribution by industry SIC code 
Professional and scientific instruments........... 38 
Scientific and mechanical measuring instruments. 381-82 
Optical, surgical, photographic, and other 
A EN A AL LEE sere 383-87 
Other merufecturing industries..........ececeseess 27,31,39 
Normerufacturing industries........-<ccccceccccees 10-11, 16-17,40- 
42,44-51,53-S4, 
56,60,62-63, 72- 
73, 78, 806-07, 87 
Distribution by size of company 
(Based on number of employees} 
Less then 500............. pecccccccese pecccoccoecooooooocoocoocooss 
$00 to 999.... . ere eee eee eee eee eeree eer eee eee eereee eee eee eee ee eee eee 
1,000 to 4,999.... ee eee ee eeeee ~#ee ee ee eeeee eee eee eee ee ee 
5 ooo to 9,999... eeneeeeeee eeeee ee eevee ee ee eeeeeeeesre eee ee eee eeeeneeeee 
16, 000 C0 26,999... ...ccccccececccccecceccece eeeeeeeree er eereeeeneeeere 
ZS OOO OF MOTO... cc ccc cccccccccccecceceees eee reee ee eee eeeeeeeeeeeee 
Industry end size of compeny 
We ccccoocooocoooooooooooeseeeesees eeeeereereeeeeneeeeeeeeeee 
Distribution by industry 
Food, kindred, end tobacco products... ......sceus 20,21 
Textiles OP OPPOTEl .. ncn cncccccceececececccseees 22,23 
Lumber, wood products, end furniture..........0++- 24,25 
Paper ard allied PRODUCES. ccc cccccneeecceceeceees 26 
Chemicals and allied products. ........cccccccccees 28 
Industriel en seer eee 281-82, 286 
Drugs ord medicines... ...cccccccccaccuccees eee 
Other A 284-85 , 287-89 
Petroleum refining and extraction........sccceeess 13,29 
Rubber PROGUCES . cc ccc ccccccccccceeeececeeces sere 3x0 
Stone, clay, ord Glass PrOGUCts. ... cc cccccccccene 32 
Primery Geo cooccoosoooooooooooooecoeooeoooeces 33 
Ferrous metals Ord PrOGUCtS... nce ccccccccceeees 331-32, 3398-99 
Nonferrous metals and products... ....ccccccceces 333-36 


See footnotes at end of table 


Total 


Totel Federal Company 


$125 
10 
115 


(Dd) 
2,7%6 


402 
5,557 


Wot Distributed 


Federal Compeny 
$8,916 $16,780 
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Funds distributed for basic research, applied research, end development, by industry end size of company, by source of funds: 1989 (continued) 


Dollers in aillions) 
Distributed funds 


Basic Applied Devel opment 
Total federel Company Total Federal Company Totel Federal Company 
(Dd) (Dd) $196 $688 $21 $667 (3) (o>) $1,991 
(s) $0 (s) (D) (0) 106 (Dd) (Dd) 390 
(Dd) (0) 172 (Dd) (D) 561 (Dd) (o> 1,601 
$28 0 28 (0) (0) 51 (0) (D> 249 
720 466 254 1,881 768 «8201, 113 $4,368 $1,022 3,326 
361 141 220 (S$) ($s) (Ss) (S) (s) (S$) 
108 0 108 438 (S$) 437 945 (Ss) 926 
421 (0) (0) 1,510 273—s«1, 237 4,175 450 3,725 
1462 (0) (0) 1,330 190 61,140 2,125 499 ~—s« 1, 626 
515 (Dd) (0) 3, 15* 3% 862,819 5,320 (s>) 4,829 
1445 556 7,076 2,516 6,558 38,533 16,189 22,343 
Percent of Totel 
Wot Distributed 
Totel Federe| Company 


25.3% 28.4% 23.9% 
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Table A-5. Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 1989 (continued) 
(Dollars in millions) 


Percent of Total 


Industry and size of company Not Distributed Not Distributed 
Distribution by industry SIC code Total Federal Company Total Federal Company 
Fabricated metal productsS.......ccccccccccccscsees 34 $267 $47 $220 33.9% 34.8% 33.7% 
10.9% 6.5% 11.3% 
Bin05506n00005000eeseeeeSonceseoueesouseece 35 1,579 80 1,499 
9.3% 0.0% 10.2% 
Office, computing, and accounting machines...... 357 1,079 0 1,079 17.9% 75.5% 15.7% 
Other machinery, except electrical.............- 351-56,358-59 500 80 420 
20.8% 23.0% 19.9% 
Electrical equipment.......... PTT TTT TTT TTT TTT TTT 36 3,495 1,202 2,293 
60.0% 0.0% 60.0% 
Radio and TV receiving equipment..........+ee0+. 365 51 0 51 16.6% 22.6% 11.8% 
Communication equipment. ......cccecccccccccceccs 366 1,742 1,055 687 
27.6% 25.7% 27.9% 
Electronic ComponentS.......cccccccececes cecccce 367 1,350 134 §=61,216 27.5% 40.0% 27.1% 
Other electrical equipment........... TTTT TTT Te 361-64 ,369 355 14 341 
29.2% 32.6% 26.4% 
Transportation equipment............ pecosesooecoes 37 10,781 7,094 3,687 
32.1% 38.8% 30.5% 
Motor vehicles and motor vehicles equipment..... 371 3,461 799 =2,662 
53.2% 77.6% 48.6% 
Other transportation equipment.......... eecccece 373-75 ,379 226 52 172 27.7% 31.8% 14.2% 
Aircraft and missiles......cccccccccccccccccsces 372,376 7,097 6,242 855 
Professional and scientific instruments........... 38 2,798 14 2,784 48.6% 11.2% 49.4% 
Scientific and mechanical measuring instruments. 381-82 1,342 4 1,338 71.8% 40.0% 72.0% 
Optical, surgical, photographic, and other . 

Dino. 0000006060000000060006 eeeeeeee eeee 383-87 1,456 10 1,446 37.4% 8.7% 38.3% 
Other manufacturing industries....... YTTITTTT TTT 27,31,39 7% 0 7% 18.4% 0.0% 18.4% 
Nonmanufacturing industries........cecceececeeeees 10-11, 16-17,40- 1,326 660 864 16.0% 16.9% 15.5% 

42,44-51,53-54, 
56,60 ,62-63, 72- 
73, 78, 806-07, 87 


’ Distribution by size of company 
(Based on number of employees) 


Less than 500.........cee0es TETTTTITITITTTiTTt irri ceeee 780 152 628 10.5% 16.2% 9.7% 
500 to eeeeeee eeeeeee POPP Pee eee eee eee eee eee eee eee eee) 227 83 144 13.2% 79.0% 8.9% 
1,000 to 4,999 eeeeereceee eeneeee CHSC EEE EEE EEE EEE EE EEE 1,737 (0) (Dd) 22.1% (0) (0) 
5,000 to 9 999 ereeeeeeeeeeees SCC OEE HHH EHH EEE EEE! eeeeee . 2,948 (0) (0) 45.0% (0) (0) 
10,000 to 26,999... ...ceeeccncnccceees PITTITITITITITIT TTT TTT Tee 1,442 (0) (0) 13.8% (0) (0) 
25 , 000 or MOTO. caccccees eeeee eeereeeeeeeeoeeeeeeeeee e888 eeeeeeeeee 18,563 7,889 10,675 27.5% 29.1% 26.4% 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


NOTE: Character-of-work data in this table represent only that fraction of total R&O funds for which there was s reported basis for distribution--they DO NOT represent 
universe estimates. The “Not Distributed" column shows those funds for which there was no basis for distribution. 


SOURCE: National Science Foundation, SRS 
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Table A-6. Funds distributed for basic research, by industry, by field of science and engineering: 1989 
(Dollars in millions) 


Enivron- Engineering 


Physical Computer mental (including Life Other 
Industry SIC Code Total sciences Mathematics sciences sciences metallurgy) sciences sciences 
GIR. cocccenceoococses peadedenetesss ebenseuusendeeee $2,992 $780 (S) (Ss) $17 $674 $416 (Ss) 
Food, kindred, and tobacco products........ 20,21 19 7 (D) (D) (D) 1 10 (0) 
Textiles and apparel........cccccsccccecces 22,23 (D) (0) 0 0 0 (Dd) 0 0 
Lumber, wood products, and furniture....... 24,25 (D) 0 0 0 0 (D) 0 (D) 
Paper and allied products..........ssesee0. 26 29 1 0 0 0 (D) (D) (0) 
Chemicals and allied products.............. 28 534 255 6 (1) 3 14 (S) (S) 
Industrial chemicals..........ccceeceeees 281-82, 286 227 145 6 0 3 13 60 0 
Drugs and medicines........cccccecesecess 283 (S) (S) 0 0 0 0 (Ss) (S) 
Other chemicals.........ccccccccccccccees 284-85 , 287-89 33 17 0 (1) 0 1 14 (1) 
Petroleum refining... .....ccccccccccccceces 29 (0) 37 (D) (Dd) (D) (D) (D) (0) 
Rubber products.......ccccccccccccccccecees 30 17 4 0 0 0 13 
Stone, clay, and glass products............ 32 (D) 119 (D) 0 0 40 (0) (D) 
Primary metals.......ccccccccccccccccsceces 33 (S) (Ss) (D) (D) (0) (S) 0 (S) 
Ferrous metals and products.............. 331-32,3398-99 (0) 0 0 0 0 (0) 0 (D) 
Nonferrous metals and products........... 333-36 (D) (S) (D) (D) (0) (D) 0 (D) 
Fabricated metal products.........sseeseees 34 23 (0) 0 0 0 21 0 (0) 
SE Wo ccccccccccccccccccecccccccccccccs 35 (D) (0) (D) (Ss) 0 69 (D) 2 
Office, computing, and accounting 
machines..... eccccccoccoce pencccocccocece 357 (0) (0) (D) (Ss) 0 (Ss) (D) 2 
Other machinery, except electrical....... 351-56,358-59 50 0 0 0 0 48 0 0 
Electrical equipment..... TTTTT TTT TTT TT TTT 36 378 101 (D) 66 (0) 119 (S) 15 
Radio and TV receiving equipment......... 365 (Ss) 0 0 0 0 (Ss) 0 0 
Communication equipment.......cccccceeees 366 (D) (0) (D) 57 (0) (D) 0 (0) 
Electronic components........... PTTTT TTY 367 (D) 8 0 (D) 0 y (D) (0) 
Other electrical equipment............+. 361-4, 369 (0) (0) 0 (D) 0 (0) (D) (S$) 
Transportation equipment... .ccesccecceses 37 478 109 (0) (S) (S) 271 (D) (D) 
Motor vehicles and moto~ vehicles 
CQUIPMONT.. 2 cc cececccccesvccecscecees 371 (D) (D) (Dd) 0 (D) (D) 0 (D) 
Other transportation equipment........... 373-75 ,379 (D) (D) (0) (D) (D) (D) 0 0 
Aircraft and missiles......cceccesesecees 372,376 413 103 (0) (0) (D) 218 (D) (0) 


See footnotes at end of table 
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Table A-6. Funds distributed for basic research, by industry, by field of science and engineering: 1989 (continued) 
(Dollars in millions) | 


Enivron- Engineering 


Physical Computer mental (including Life Other 
Industry SIC Code Total sciences Mathematics sciences sciences metallurgy) sciences sciences 
Professional and scientific instruments.... 38 (D) (S) 0 0 4) (S) (S) (D) 
Scientific and mechanical measuring 21,27,31,39 
instruments....... eneeeeeneneseeooseseees 381-82 (S) (S) 0 0 0 (S) 0 (S) 
Optical, surgical, photographic, and other 
3 3406060660666600066066060008 383-87 (D) (S) 0 0 0 (S) (S) (0) 
Other manufacturing industries............. 27,31,39 28 22 (1) 2 0 1 3 0 
Nonmanufacturing industries..........sseeeeees 10-11, 14-17,40- 721 (S) (S) (S) (S) (S) (S) (S) 
42,44-51,53-54, 
56,60,62-63, 72- 
73, 78,806-07,87 


(0) Data have been withheld to avoid disclosing . to of individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 
(1) Less than $0.5 million. 


NOTE: Data in this table represent only that fraction of total R&D funds for which there was a reported basis for distribution--they DO NOT represent 
universe estimates of expenditures for industrial basic research. 


Le 


SOURCE: National Science Foundation, SRS. 
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Comparability of Data Over A Period of Several Years 


Several procedures are undertaken to revise data and maintain 
the reliability of the time series data of industrial R&D: 


Two-Year Comparability 


Before the survey forms are mailed each year, Census imprints 
the data reported by the respondent the previous year (or two years 
earlier for items asked only in odd-numbered years.) Respondents 
are asked to adjust data for the previous year(s) if necessary to 
make them comparable to data provided for the current year. Such 
adjustments are necessitated by any of several developments, e.g., 
changes in company structure such as mergers, acquisitions, or 
divestitures; changes in reporting concepts; and even correction of 
any errors that may have been made previously. Thus, there is 
comparability in the reporting of survey data over any 2-year 
period. 


These adjustments can be examined by comparing data for the 
same year reported in two succeeding periods, e.g., 1988 data 
appearing in the 1988 edition of Research and Development in 
Industry may differ from 1988 data in this volume. Totals for 
broad classifications are likely to be very close in the two 
editions; differences may be more noticeable in the finer detail. 
These differences underscore the point that the measures are 
approximate and indicative rather than precise. 


Historical Data Revisions 


The published industry R&D survey data are revised 
periodically, usually because of changes in the SIC code 
Classifications of companies. In addition, two other major data 
revisions were made in the data for the 1981-87 periods. The 
revisions are explained below: 


Companies may shift from one SIC code into another because of 
any of the following: (1) The growth and/or decline of product 
lines, (2) t' “"rger of two or more companies, (3) the acquisition 
of one company wy another, (4) divestiture, or (5) the formation of 
conglomerates. When Census staff are aware of the year in which 
changes #2, #3, #4, or #5 occurred [respondents are asked on the 
questionnaire about changes in ownership], they reclassify that 
firm's data into the new industry for the year the change actually 
occurred. If a change is not discovered until the new sample is 
selected or if it cannot be determined when a shift actually 
occurred (i.e., #1), other methodologies are used to adjust, or 
"backcast," the data to reflect the move of a company out of one 
industry and into another. Since 1967, three revisions were made 
in the data, covering the periods 1967-76, 1976-81, and 1981-87. 


28 


1. The 1967-76 Period 


The SIC codes assigned to companies in the panel for the years 
1967 through 1975 were based on data reported in the 1967 economic 
census. The 1974 SSEL file was used to assign SIC codes to 
companies in the next panel chosen for the 1976 survey. These 
codes were used to revise 1975 data received in the 1976 survey. 
The SIC codes of companies in the 1967 and 1976 panels were 
examined to determine which companies had changed classifications. 
Since it was not known in which year changes actually occurred, 
data of companies that had changed SIC codes were revised for the 
years 1968 through 1974 to smooth the changes over the period 1967- 
76. To illustrate, if a company was originally in SIC A in 1967 
but was discovered to be in SIC B in 1974, its data for 1967-74 
were allocated between the two industries as follows: 1967--all of 
the company's data were retained in industry A; 1968--14.3 percent 
of the company's data was allocated to industry B, and the 
remainder retained in industry A; 1969--28.6 percent was allocated 
to industry B, and the remainder retained in industry A; and so on 
until 1974, when all of the company's data were allocated to 
industry B. 


2. The 1976-81 Period 


"Backcasting" revisions in the industry R&D data for 1976-80 
were also made to reflect the classification changes revealed in 
the new sample drawn in 1981; however, a different methodology was 
used for the revisions. 


When the new panel was selected in 1981, companies were 
assigned SIC codes from the 1981 SSEL and the 1981 Enterprise 
Files. Prior-period (1980) data were collected in the 1981 survey. 
These data were presumed to be more accurate than those collected 
in the 1980 survey because they not only reflected updated SIC code 
Classifications, but also were obtained from a larger panel 
providing better coverage of U.S. industry. Data obtained for 
1976-80 using the panel selected in 1976 were revised subject to 
the following constraints: 


a. Data for 1976, revised from the 1977 survey would remain 
unchanged since this was the first year the 1976 panel 
was used, and since that panel was an accurate reflection 
of company SIC codes in 1976. 


b. Data for 1980 collected in the 1981 survey would be used 
instead of the 1980 data collected in the 1980 survey. 


An algorithm was used to link data from 1976 with those 
collected in 1981, preserving, to the greatest extent possible, 
year-to-year trends in data for each industry by revising data for 
the years 1977, 1978, and 1979. 
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The following data elements were adjusted using the 
methodologies just described: Funds spent on R&D (total, Federal, 
company and other, and R&D performed outside the U.S.); number of 
FTE R&D scientists and engineers; total and company and other R&D 
funds as a percent of net sales; and cost per R&D scientist or 
engineer. No adjustments were made in other data elements. 


3. The 1981-86 Period 


Similar “backcasting" revisions in the industry R&D data were 
made in 1987 for the industry data previously reported for the 
years 1981-86. Several other adjustments were made in 1987 in 
addition to the original methodology described for the revisions 
made in 1981. 


When the 1987 sample was selected, companies were assigned SIC 
codes from the 1987 SSEL File. Companies in the sample were asked 
to submit their prior-year (1986) data along with the information 
collected for the 1987 survey. These "new" 1986 data were used in 
lieu of the data originally collected in the 1986 survey because 
they reflected updated SIC code classifications of companies, and 
also were collected from a much larger sample that was designed to 
provide better coverage of U.S. industry, particularly the 
nonmanufacturing portion. Data obtained for 1981-86 using the 
panel selected in 1981 were revised in 1987 subject to the 
following constraints: 


a. Data for 1981, revised from the 1982 survey, would 
remain unchanged since this was the first year the 1981 
panel was used, and since that panel was an accurate 
reflec'ttion of company SIC codes in that year. 


b. Data for 1986 collected in the 1987 survey would be used 
instead of the 1986 data collected in the 1986 survey. 


There was an increase of $9,265 million between the 1986 data 
based on the old panel, and the 1986 data reported by the new panel 
identified in 1987. Most of that aggregate revision was caused by 
the addition of new R&D performing firms identified through the 
revised sampling procedures in 1987. An algorithm was used to link 
data from 1981 with those collected in 1987, preserving to the 
greatest extent possible, year-to-year trends that had previously 
been reported in data for each industry by revising data for the 
years 1982, 1983, 1984, and 1985. Interested persons should 
contact Census to obtain further information about the construction 
and content of the algorithn. 


4. Federal Data for 1986 

Data for a merger between two companies was incorrectly 
processed in the 1988 tabulations resulting in an overcount of 
Federal R&D support for industry in the amount of $356 million in 
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1986. The corrected 1986 industry R&D total (company, Federal, and 
other funds) is $87,823, and the Federal total is $27,891 million. 
These corrections are reflected in tables B-1, B-3, and B-13 of 
this report. No revisions to published 1988 individual industry 
data were necessary because data for the affected industry were 
suppressed to avoid possible disclosure of information about 
operations of individual companies (i.e., these data cells are 
marked with the symbol "D"). 


5. Data Reevaluations for 1987 


Many of the small firms identified in the 1987 sample were 
receiving this kind of form for the first time, and some were not 
accustomed to reporting financial information rounded to the 
nearest thousand dollars. Several of these firms, therefore, 
mistakenly reported their expenditures for R&D in dollars, not 
thousands of dollars as requested. Consequently, several firms 
were selected for the 1987 panel based on an incorrectly reported 
size of their R&D program. Many of these firms realized their 
error when they received the 1988 form with the pre-printed 1987 
data. The respondents corrected their 1987 data when they 
submitted the 1988 forms. 


Furthermore, several of these firms reported, in 1988, that 
they had no R&D program even though they had previously reported 
expenditures for R&D activities in the 1987 survey. Following 
verification of no R&D activity by telephone, Census staff declared 
these firms to be out-of-scope and blanked the erroneous 
information from the 1987 estimates during processing of the survey 
results in 1988. 


Similar reporting errors were encountered during the 1989 data 
collection and processing. In addition, review of the 1989 
estimates revealed an error in the revision procedre used for 
firms discovered to be out-of-scope in 1988. This error resulted 
in only a partial correction for these firms during the 1988 
processing. These errors caused Census to take the unusual step of 
revising the 1987 R&D expenditure estimate this year. (Revisions 
to data two-years back is rarely done, except during sample years 
when historical adjustments are made to account for shifts in 
industrial classification. ) 


Based on all the adjustments listed above, chart 2 depicts 
trends in company R&D expenditures for individual industries. 
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Chart 2. Company and other (except Federal) funds for 


R&D periormance by selected industry 


Billions of current dollars 
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Survey Definitions’ 


Research and development--Basic and applied research in the 
sciences and engineering and the design and development of 
prototypes and processes. This definition excludes quality 
control, routine product testing, market research, sales promotion, 
sales service, other nontechnological activities or routine 
technical services, and research in the social sciences or 


psychology. 


Basic research--Original i-vestigations for the advancement of 
scientific knowledge not having specific immediate commercial 
objectives, although such investigations may be in fields of 
present or potential interest to the reporting company. 


Applied research--Investigations for the discovery of new 
scientific knowledge having specific commercial objectives 
with respect to products or processes. This definition 
differs from that of basic research chiefly in terms of the 
objectives of the reporting company. 


Development--Technical activities of a nonroutine nature 
concerned with translating research findings or other 
scientific knowledge into products or processes. Not included 
are routine technical services to customers or other 
activities excluded from the foregoing definition of R&D. 


See next subsection, Explanation of Tabular Data, for a discussion 
of the format in which these data are being published. 


Pull-time-equivalent (FTE)--The number of scientists and 
engineers in the company who are assigned full time to R&D projects 
together with the fraction of total work time spent on R&D projects 
by non-full-time R&D scientists and engineers. 


Punds for R&D--Operating expenses incurred by a company in the 
conduct of R&D in its own laboratories or other company-owned or 
-operated facilities. These expenses include wages and salaries, 
materials and supplies consumed, property and other taxes, 
maintenance and repairs, depreciation, and an appropriate share of 
overhead, but exclude capital expenditures. Except where indicated 
in table B-1, all funds for R&D performance are expressed in 
current, rather than constant, dollars. 


Company (and other) funds for R&D--Cost of R&D actually 
performed within the company, and funded by the company itself or 
by other non-Federal sources via contract. These data therefore do 


> See section D for more detailed definitions and the 
instruction sheet sent to survey respondents. 
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not include the cost of R&D supported by companies but contracted 
to outside organizations, such as research institutions, 
universities and colleges, nonprofit organizations, or (to avoid 
double-counting) other companies. Since it is a survey of R&D 
performers, industrial firms that undertake R&D supported by 
outside organizations do report the funds received in payment for 
the R&D work they perform. These monies are classified under the 
industries of the performing companies. 


Federal funds for R&D--Represents receipts for R&D performed 
by the company on Federal R&D contracts or subcontracts and R&D 
portions of procurement contracts and subcontracts. 


Federally funded research and development centers (FFRDCs)-- 
R&D-performing organizations administered by industrial, 
educational, or other institutions on a _ nonprofit basis, 
exclusively or substantially financed by the Federal Government. 
FFRDCS are supported by the Federal Government either to meet a 
particular R&D objective or, in some instances, to provide major 
facilities at universities for research and associated training 
purposes. R&D expenditures of the FFRDCs that are industry- 
administered are included with the Federal R&D data of the industry 
Classification of each of the administering firms. 


R&D scientists and engineers--The January number of those 
engaged full time in R&D and the full-time equivalent of those 
working part time in R&D. Scientists and engineers are defined as 
persons engaged in scientific or engineering work at a level that 
requires knowledge of physical, life, engineering, or mathematical 
science equivalent at least to that acquired through completion of 
a 4-year college program with a major in one of those fields. 


Employment--Total number of persons domestically employed by 
R&D-performing companies in all activities during the pay period 
that includes the 12th of March. These data are not completely 
comparable with the data on R&D scientists and engineers described 
in the foregoing paragraph because the earlier data are collected 
for January of each year. 


Net sales and receipts--Recorded dollar values for goods sold 
or services rendered by R&D-performing companies to customers 
(outside the company), including the Federal Government, less such 
items as returns, allowances, freight, charges, and excise taxes. 
Domestic intracompany transfers and sales by foreign subsidiaries 
are excluded but transfers to foreign subsidiaries and export 
sales to foreign companies are included. 
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Geographic area covered--Includes only those operations 
located in the 50 States and the District of Columbia.° 


Explanation of Tabular Data 


Classification of reporting units--The basic reporting unit is 
the company or corporate family that includes all establishments 
under common ownership or control. All R&D expenditures and all 
scientists and engineers of each company are classified into a 
single SIC code and size-category.’ 


Industry classification--Census staff assigned an enterprise- 
level SIC code to each company. A single SIC code was assigned to 
multi-establishment companies based on the code which represented 
the most dominant aggregated activity for that firm (in terms of 
total payroll.)* Data for the following industry groupings [with 
SIC code(s) shown in parentheses’}] are published in this report: 


Food and tobacco (20,21)" 

Textiles and apparel (22,23) 

Lumber, wood products, and furniture (24,25) 
Paper and allied products (26) 


° Company-sponsored R&D performed outside the United States by 
foreign subsidiaries of U.S. domestic companies is reported in 
table B-10 but excluded from all other tables. 


7 An exception was made for most of the companies classified 
in SIC code 13 (oil and gas extraction) and SIC code 50 (wholesale 
trade, durable goods). Because the R&D activity of these cor-anies 
is in manufacturing product areas rather than service areas, their 
R&D expenditures were included with the SIC classifications of the 
manufacturing codes which encompassed the highest dollar-vuiue of 
their payroll. The R&D of all such firms in SIC 13 were included 
with the firms in SIC 29 (petroleum). There were several 
manufacturing SIC codes that received the R&D expenditures of these 
types of firms in SIC 50. 


® See footnote #7. 


* When the sample was drawn in 1987, the 1972 SIC code numbers 
were in effect. For the convenience of researchers who may want to 
cross-reference these data with current data from other sources, 
the stubs of the tables contain the 1987 SIC codes. Thus, in table 
B-1, research and development laboratories are listed under the 2- 
digit SIC code 87, although they carried an SIC code of 73 when 
they were originally selected. 


0 Until 1984, tobacco products (SIC 21) was included with 
"other manufacturing industries." 
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number of domestic employees. 
size-classes used in this report: 


Chemicals and allied products (28) 
Industrial chemicals (281-82,286) 
Drugs and medicines (283) 

Other chemicals (284-85,287-89) 

Petroleum refining and extraction (13,29) 

Rubber products (30) 

Stone, clay, and glass products (32) 

Primary metals (33) 

Ferrous metals and products (331-32,3398-99) 
Nonferrous metals and products (333-36) 

Fabricated metal products (34) 

Machinery (35) 

Office, computing, and accounting machines (357) 
Other machinery, except electrical (351-56,358-59) 

Electrical equipment (36) 

Radio and TV receiving equipment (365) 
Communication equipment (366) 
Electronic components (367) 

Other electrical equipment (361-64,369) 

Transportation equipment (37) 

Motor vehicles and motor vehicles equipment (371) 
Other transportation equipment (373-75,379) 
Aircraft and missiles (372,376)'' 
Professional and scientific instruments (38) 
Scientific and mechanical measuring 
instruments (381-82) 
Optical, surgical, photographic, and other 
instruments (383-87) 

Other manufacturing industries--printing and 
publishing (27), leather products (31), and 
miscellaneous manufacturing industries (39)” 

Nonmanufacturing industries--mining (10-11,14); 


construction (15-17); transportation, communications, 


electric, gas, and sanitary services (40-42,44-49)j; 
wholesale and retail trade (50-51,53-54,56); 
finance, insurance, and real estate (60,62-63); 
personal and business services (72-73); motion 
pictures (78); health services (806-07); and 
engineering, accounting, research, management, and 
related services (87) 


Company size-class--Companies are categorized by their total 
The following are the six company 
fewer than 500 employees; 500 to 


'! Companies primarily engaged in the manufacture of ordnance 
and accessories, including complete guided missiles, are grouped 
with companies primarily engaged in the manufacture of aircraft and 


parts because of the close similarity of their R&D activities. 


2 See footnote #10. 
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999 employees; 1,000 to 4,999 employees; 5,000 to 9,999 employees; 
10,000 to 24,999 employees; and 25,000 or more employees. 


Cost per R&D scientist or engineer--The number of FTE R&D 
scientists and engineers used to estimate the cost per R&D 
scientist or engineer for 1979-89 is the arithmetic mean of the 
numbers of FTE R&D scientists and engineers reported for January in 
two consecutive years. This number is then divided into the total 
R&D expenditures of the earlier year, and the ratio is attributed 
to the earlier year. For example, the mean of the numbers of FTE 
R&D scientists and engineers in January 1989 and January 1990 is 
divided into total 1989 R&D expenditures for a total cost per R&D 
scientist or engineer in 1989. 


Method of computation--Because of rounding, detailed 
statistics in tables may not add to totals or subtotals. Also, 
percentages were calculated on the basis of thousands of dollars 
and may differ from those based on rounded figures shown. 


Nonavailability of statistics--Census staff co:duct the survey 
under Title 13 of the U.S. code which prohibits publication or 
release of data that may reveal information about individual 
companies. Therefore, some of the Detailed Statistical Tables, 
section B, contain one or both of the following footnotes: 


re) "(D)," which is used to indicate data are being withheld 
to avoid possible disclosure of information about 
operations of individual companies. This occurs when a 
small number of companies, usually one or two, accounts 
for a large percentage of the R&D funds or of scientists 
and engineers in a particular data cell. The tables most 
often affected by this rule are those that contain data 
on Federal support to companies for R&D performance; and 


fe) "(S)," which is used to indicate that the imputation 
rate--the percentage of the statistic not reported by 
respondents and consequently estimated by Census staff-- 
exceeds 50 percent for that item. Users should consult 
table A-2 for imputation rates for specific items. 


Although publication of data may be withheld from certain 
cells, they are always included in totals. In some instances, data 
withheld because of high imputation rates [footnote reference 
"(S)") can be derived by subtraction from higher-level totals. In 
such cases, the user should be aware that the derived numbers are 
statistically unreliable. In no instance can data be derived that 
would disclose operations of individual companies [footnote "(D)"]. 
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SECTION B. DETAILED STATISTICAL TABLES 


Data on all tables are reported in terms of current dollars. 
For the convenience of the researcher, constant dollars are also 
presented in one summary trend table, table B-1. 


Because of rounding, details may not add to totals. 


Percentages were calculated on the basis of thousands of 
dollars and may differ from those based on the rounded figures 
shown. 


The publication or release of data that may reveal information 
about individual companies is prohibited by law. Therefore, on 
some tables, the symbol "(D)" is used to indicate that data are 
being withheld to avoid possible disclosure of information of 
individual companies. This occurs when a small number of companies 
accounts for a large percentage of the data in a particular cell. 


Footnote reference "(S)" is used to indicate that the 
imputation rate--the percentage of the statistic estimated by 
Census staff--exceeds 50 percent. Interested users should consult 
table A-2 for imputation rates for specific items. 


Although publication of data may be withheld from certain 
cells, the data are always included in totals. In some instances, 
data withheld because of high imputation rates {footnote "(S)"] can 
be derived by subtraction from higher-level totals. In such cases, 
the user should be aware that the derived numbers are statistically 
unreliable. In no instance can data be derived that would disclose 
operations of individual companies [footnote "(D)"]. 


To obtain accurate historical data, use only the latest 
Getailed statistical tables and not data published 
earlier. Data in trend tables are assembled from the most 
recently completed survey cycle. Data for prior years are 
reviewed for consistency with current-year responses and 
revised when necessary. For that reason, references to 
prior-year data should be restricted to those published in 
this document. 
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Table 8-1. Trends in industrial R&D performance, by source of funds: 1953-89, and 1990-91 (est.) 


(Dollars in millions) 


Total R&D Federal Company (1) 
Year Current Constant Current Constant Current Constant 
dollars 1982 dollars 1982 dollars 1982 
dollars dollars dollars 
Pr eccenscoooeesoresosooessoses $3,630 $14,021 $1,430 $5,523 $2,200 $8,497 
Gibaccescoesosoocosoooosesososcss 4,070 15,475 1,750 6,654 2,320 8,821 
Prpecessosecosesoosoooseooocese 4,640 17,090 2,180 8,029 2,460 9,061 
Ph eccescescesesooosoooeoosoces 6,605 23,530 3,328 11,856 3,277 11,6746 
eee 7,731 26,585 4,335 14,907 3,396 11,678 
DSeaccensoeaooseoososocoeoses 8,389 28,274 4,759 16,040 3,630 12,235 
Pi rosecceesooecososoocoecoesses 9,618 31,597 5,635 18,512 3,983 13,085 
Goccoccocococcoceooocccoeccoes 10,509 33,955 6,081 19,648 4,428 14,307 
—————— TTT TT TT TT TTT Te 10,908 %,917 6,240 19,974 4,668 14,942 
1962....... ecccccececoccoecoccese 11,464 35,892 6,4% 20, 144 5,029 15,745 
Tpeccesece PTTTTTTTT TTT TTT Tee 12,630 38,981 7,270 22,438 5,360 16,543 
1964....... ecccccecce rT TT TTT TTT 13,512 41,032 7,720 23, 444 5,792 17,589 
Gvocococecoscoseesoocooocooces 14,185 41,992 7,740 22,913 6,445 19,079 
1966. ....... ecccceccce TTT TTT TTT 15,548 44,474 8,332 23,833 7,216 20,641 
PTTTIT TT TTT 16,385 45,590 8,365 23,275 8,020 22,315 
i cococccesocesoocococoocesoocs 17,429 46,194 8,560 22,688 8,869 23,506 
1969... cn nene TTT TTTTT TTT TT TT Tee 18,308 46,023 8,451 21,264 9,857 24,779 
1970. ....... PTTTTTTTTTTTT TT TTT ee 18,067 42,986 7,779 18,508 10,288 24,478 
PPT Tee TTT TT TT ecccece 18,320 41,280 7,666 17,274 10,654 24,006 
Cecooccccooeeoocesoocoocococces 19,552 42,056 8,017 17,265 11,535 24,812 
1973....... TTTTITITITVITIT TTT TT ee 21,2649 42,893 8,145 16,441 13, 104 26,451 
bh) TTTTTTTTTTTTe 22,887 62,415 8,220 15,234 14,667 27,181 
Weoocooccccecece PTTTTITTTTTTTe 26, 187 40,781 8,605 14,509 15,582 26,272 
Geescceccece ccccccccccccoccocese 26,997 42,805 9,561 15,159 17,436 27,645 
Gt eoccecccccoccocccocooceccoces 29,825 44,330 10,485 15,584 19,340 28,746 
Gee coccccccceocccccos TTTITTT ee 33,304 46,115 11,189 15,493 22,115 30,622 
wecccccoococcococeoeocecocces 38,226 48,652 12,518 15,932 25,708 32,720 
1980. ...... TTTTITY TTTITITITITT 44,505 51,919 14,029 16,366 30,476 35,553 
1981... ..455 PTTTTITITT TT TTT TTT ee 51,810 55,140 16,382 17,435 35,428 37,705 
19B2.. ccc cncccues TTTTITITITITT SE 58,650 58,650 18,545 18,545 40,105 40,105 
Gee cccccccccoccccccocccccocs cee 65,268 62,842 20,680 19,911 44,588 42,931 
FePc ccccccccccccccccocccees TTT 74,800 69,433 23,396 21,717 51,406 47,716 
Woo cccccccccccceccoecooceccccce & ,239 75,925 27,196 264,512 57,043 51,413 
TEED coccccccccccoccoccccecoccoce 87,823 77,160 27,891 24,504 59,932 52,655 
GET coccccccccccceccccoccococcocs 92,155 78,477 30,752 26, 188 61,403 52,289 
Woes cocccccccccccccccoccoccecose 97,889 80 , 680 32,306 26,627 65,583 54,053 
De TT TTTTT 101,599 80,436 31,366 2% ,833 70,233 55,604 
1990 (WSF e8t.). 2... cc cccccccces ° 104 , 800 79,629 31,800 24, 162 73,000 55,467 
1991 (MSF OB)... cece ncnccccces 109, 150 79,4%4 33,000 24,016 76,150 55,418 


(1) Company funds include funds for industriel RED work performed within compeny facilities from 
ell sources except the Federei Government. The sources of funds may comprise those from outside 
orgenizations such es research institutions, universities and colleges, other nonprofit organizations, 
other compenies, and state goverrments, as well as companies’ own. Company-financed RED not performed 
within the company is excluded. 


WOTE: The 1962 GNP implicit price defiator was used to convert current dollars to coistent dollars. 
SOURCE: Wational Science Foundation, SRS 
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Table 8-2. Selected dete for RiD-performing companies, by industry: 1968-89 


Domestic RED scientists Domestic 
sic Research and development funds net soles & ergineers emp | cyment 
Industry (1) code Dollers in afiiions) {in thousends) 
Tetal Feceral Company March 
1988 1989 1988 8=—s_-« 1989 1988 1989 1988 1989 = «1989 )=—s« 1990 ‘988 5989 
nn oo50sSeSSOSSSbhSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS $97, 889 $101,599 $32,306 $31,366 $65,563 $70,233 $2,408,892 $2,511,775 720.2 731.7 17,261 16,939 
Food and kindred PRODI. ccc ecccccccccccccees 20 fo") () (0) (dD) «) 813 210,844 203, 746 () ($s) 1,1 1,033 
Tobacco marufectures.....ccccccccccccccceeeeve 21 (>) 471 0 0 @) 471 33,c33 54,457 () 1.9 SS 237 
Textile will Pe 3. 22 165 162 0 0 165 ($s) «s) ($s) «s) ($s) «(s) ($s) 
ABPOTSA oc cccccccccccsccccccccesecsccecescocess ra} (0) (Dd) (dD) (0) 45 <$) «s) ($s) 0.7 0.7 (s) ($) 
Lumber and wood products, except furniture.... ra) 6 42 0 0 46 42 9,389 10,208 (s) ($s) (Ss) (s) 
furniture end SEER, 2000006000000000000000S 3 (0) 128 () 0 111 128 135,970 14,903 0.9 ($) 178 179 
Paper ard allied PROGUCES . cc cccccccccccececese 26 (d) 683 () 0 664 683 69,459 3% 5.7 6.7 $63 $42 
Printing, publishing, end elilied industries... 27 (0) (0) (0) (d) 171 182 24,572 26,519 (>) (0) 231 229 
Chemicals end allied PRODUCES... cc ccccccceeeee 28 10,773 11,537 ‘BW 87 10,574 11,450 199, 688 214,405 77.6 78.4 1,088 1,084 
Petroleum refining and extraction.........«««. 13,29 1,94 2,065 21 (s) 1,923 2,050 198,264 214,660 170.3 10.2 410 406 
Rubber a. nn Bf) (Dd) (Dd) () (0) 635 679 39,311 0,47 «(s) ($) «s) 446 
Leather erd leather eeeeeeeee eee nc eeeece 3 a - 0 0 a ($) «(s) ($) (0) (0) (s) ($s) 
Stone, clay, end gless PRODUCES... ccc cccceecces 32 (0) (d) (0) (Dd) 626 85! 3,786 38,002 8.5 8.7 320 306 
Primery in no000000000eeeeeeeeeeeeeeeeeees 33 663 768 21 3M be? ™™ 80,023 198 5.7 ($s) 49 “47 
Fabricated astel PRODUCTS. occ ccccccccencesceee % 829 788 142 1% 687 652 65,544 60,745 9.7 9.4 $91 515 
MOCKIMOTY.«cccccccccccccccccccecececceceeceees 35 (d) (>) () () 11,992 13,216 167,239 168 , 964 7.8 110.5 1,456 1,390 
Electrical OQUIGMONE . oo cece ccccceercceceeecees % 16,261 16,7468 5,369 5,222 10,872 11,546 207,757 217,146 140.6 138.2 1,953 1,927 
> TROMBPOFTOTION. «2c ccccecccccccecececceeeeeces 37 34,338 M663 22,176 21,763 14, 162 15, 100 406,673 408,687 193.0 187.8 2,623 2,566 
oO Professional end scientific inetruments....... 38} 5,426 5,763 121 125 «= $, 305 = $638 72,321 78,212 ‘s> §=¢8) 638 623 
Miscellaneous manufacturing industries........ 3” (>) (0) (0) (0) 203 211 9,020 9,692 3.6 86S & 89 
Commumication services....sccccccccccccccecess %8,part 737 (0) (0) (0) (0) 966 88! 67,670 70,747 84 11.4 487 488 
Electric, ges, end sanitery COB. cc ccccces 49 236 251 $2 21 184 230 158, 696 166,581 1.4 1.5 $72 $70 
programming, dete processing, other 
computer-related, engineering, architectural, 
ond surveying S@rviceS.....cccccccccccccecess part 737,871 3,828 4,009 1,326 1,339 2,502 2,670 32,522 3. 7 ($) ($s) 268 275 
Hospitels; medical end dental leboretories.... 806-07 1$1 163 3 3 1468 160 7,099 4,853 ($) ($) 982 982 
Research, development, and testing services... 873 1,164 1,200 549 57% 615 $26 12,056 12,427 8.2 7.7 1% 192 
Other normenufecturing industries.............10°11, 14-17, 40- (0) (0) (0) (0) 95 990 208,913 220,678 | 47.1 $1.0 1,695 1,688 
42,44-47,50-S1, 
$3-54,56,60,62- 
63, 72-73, 78, 
872,874 


(1) Industries, industry groups, end product fields shown seperately ere classified according to Stendard industrial Clessificetion (SIC) manual codes. 


(0) Date heve been withheld to avoid disclosing operations of 
(S) Date have been withheld due to imputation of more then 50 


SOURCE: ational Science Foundation, SRS 


H¢, 


individuel companies. 


LY 


Table 8-3. Total (company, Federal, and other) 


Industry and size of company 


WM ccccecccocoeosoecovceoseoosccescoes eeeeee ee 


Distribution by industry 


Food, kindred, and tobacco provucts (1).......eceeeeee 
Textiles and een eeeeeeeeeeeeeeeeeene 
Lumber, wood products, and furniture..........sseeeees 


Paper and allied productS........ccccecccccccccccccees 
Chemicals and allied products........ PTTTTTTT TTT TTT Te 
Industrial chemicals.......ccccccceceres ecccccccccece 
Drugs end medicines.... eeeeseeeeeeeeaeene eeeneeee eeeeeeeeane 
Other chemicals.......cccccccccccccccccccccccceceess 
Petroleum refining and extraction.......cccccsccescees 
Rubber products. ....cccccccccccccccccccccececccscssess 
Stone, clay, and glass productS........cccececcccccces 
Primary metals......... eccccceoce TTTTTTITITTT TTT TTT 


Ferrous metals and productS........ccscccscescescees 
Nonferrous metals and productS..........csceeecccsees 


Fabricated metal productS.......ccccceccccesececescens 
MACHINOTY. occccccccccccccccccccccccccccccccccccccceees 


Office, computing, and accounting machines.......... 
Other machinery, except electrical...........seeeees 


Electrical equipment........... YTTTTTITITITITT TTT TT 


Radio and TV receiving equipment...........eeeeeeees 
Communication equipment... ....cececncccescccccceecs 


Electronic c : WPYYTTITITITITITITILILTT TTT Tee 
Other electrical equipment........ceecceececcccccees 


Transportation equipment... ...ccecescccecesecsecscces 
Motor vehicles and motor vehicles equipment......... 


Other transportation equipment.........seeeeeecceees 
Aircraft and missiles... ...cccccccccccccccccccccnees 


See footnotes at end of table 


funds for industrial R&D performance, by industry and size of company: 


1979-89 
(Dollars in millions) 

SIC code 1979 1980 1981 1982 1983 1984 1985 

cccccccccceccces $38,226 $46,505 $51,810 $58,650 $65,268 $74,800 $84,239 


20,21 528 620 (0) (0) (D) (D) (0) 

22,23 101 115 (D) (D) (D) (D) (0) 

24,25 139 148 161 159 152 143 147 

26 445 495 (0) 566 (0) (D) (0) 

28 4,038 4,636 5,625 6,606 7,185 7,927 8,540 

281-82,286 1,962 2,197 2,802 3,206 3,214 3,240 3,498 
1,517 1,777 (D) (0) (D) (0) (0) 

284-85 , 287-89 559 662 (D) (D) (0) (D) (0) 
13,29 1,262 1,552 (D) (0) (D) (0) (0) 

30 577 656 (0) (D) (D) (D) (0) 

32 356 406 (0) (0) (0) (D) (0) 

33 634 728 878 987 1,085 (D) (0) 
331-32,3398-99 375 443 (D) (D) (0) (D) (0) 
333-36 259 285 (D) (D) (0) 336 416 

34 455 550 624 701 842 829 

35 4,825 5,901 6,818 8,078 9,027 10,504 12,216 

357 3,214 3,962 (0) (D) (0) (0) (0) 
351-56,358-59 1,611 1,939 (D) (0) (D) (0) (0) 
360 «67,824 «9,175 10,329 10,923 12,681 13,778 14,432 

365 245 556 (D) (D) (0) (D) (0) 

366 3,635 4,026 4,758 5,839 7,298 8,685 9,397 

367 41,169 1,547 1,573 1,740 2,169 2,831 3,385 
361-64,369 2,775 3,048 (D) (0) (0) (D) (D) 
37 12,709 14,315 (0) (0) (0) (D) (0) 

371 4,509 4,955 4,806 4,797 5,318 6,057 6,984 
373-75,379 159 162 (0) (0) (0) (0) (0) 
372,376 8,041 9,198 11,968 14,451 15,406 18,858 22,231 


4/ 


1986 


1987 


1988 


1989 


$87,823 $92,155 $97,889 $101,599 


(0) 
21,050 


1,206 


(0) 
(0) 
170 


683 
11,537 


4,056 
(0) 
(D) 


2,066 
(0) 
(D) 
768 


8v 


Table B-3. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 


(Dollars in millions) 


Industry and size of company SIC code 1979 
Distribution by industry 
Professional and scientific instruments............++. 38 $2,505 
Scientific and mechanical measuring instruments..... 381-82 950 
Optical, surgical, photographic, and other 

SPE c cocccececescececceccoceceooceceecescces 383-87 1,555 
Other manufacturing industries (1)......cccscecccececs 27,31,39 288 
Nonmanufacturing indusStries.......cccccecccccceccececs 10-11,14-17,40- 1,540 

42,44-51,53-54, 

56,60,62-63, 72- 

73,78, 806-07 ,87 


Distribution by size of company 
{Based on number of employees) 


V'"  § ... PPPTTITITIT ILI TITTT TTT TTiTTTirrresreerrreerrrrserrrrrrrr re 1, 764 
SE OD Fete cnccccccccccccccceccccccccceccocccecceeeees cocececooccecces 

FP EF FF PPPTTIITILirrereescerrerrevrrrrrrrrrr ee rerrrrrrrr Tree 2,483 
Ww EY PPT TTTITTTTITTTrrrrirrerirrirreerrrirrrrrrrrrrr er 1,691 
CD GD Be gOe Pc cccccccccccccccececccccccccceccococcs cocccecccceccoce 5,191 
BED GP GIO c cc cccccccccccecccccccceccceccoccccoccce coccvcccccececes 27,097 


1980 


2,065 
2,701 
2,028 
6,017 


31,693 


(0) Data have been withheld to avoid disclosing operations of individual companies. 


(S) Data have been withheld due to imputation of more than 50 percent. 


1981 


$3,614 
(0) 


(1) Until 1984, tobacco products (SIC 21) was included with “other manufacturing industries." 


SOURCE: National Science Foundation, SRS 


1982 1983 
$3,930 $4,266 
(D) (D) 
(D) (D) 
(D) (D) 
2,472 3,337 
2,934 4,422 
3,864 4,178 
2,751 2,798 
7,963 9,499 


41,156 44,372 


1984 


$4,602 
(D) 
(D) 


(D) 
4,905 


1979-89 


1985 


$5,013 
(0) 
(D) 


(D) 
6,714 


(cont inued) 


1986 1987 


$5,103 $5,222 


(0) (D) 
(0) (0) 
382 (0) 
7,446 7,844 
7,071 163 


4,251 4,501 
10,493 12,043 


56,991 59,461 


1988 


$5,426 
1,734 
3,692 


(D> 
8,113 


1989 


60 


Table 8-4. Total (company, Federal, and other) funds for industrial R&D performance, by industry, by size of company: 


Food, kindred, and tobacco products.............+.:. 
Textiles and apparel....... pccccccccoes eccccccccce 
Lumber, wood products, and furniture.............. 


Paper and allied products....... eeecceececeecoeses 
Chemicals and allied products..........cseceeceees 


Industrial chemicals... ........ccccccccccccccees 
Drugs and medicines..........-ss- TTT TTT TT TTT 
Other chemicals... .... ccc ccccccccccccccceess 


Rubber Products... .cccccccccccccccceccccceecesees 
Stone, clay, and glass products...........eeeeeees 


Primary metals... ...cccccccccccccccccccccceceeeees 
Ferrous metals and productS..........eeeeecceees 
Nonferrous metals and productsS...........-eses+: 

|.» PPPTTTTTITITITITITITILILITILITTTrTrTTTle 


Office, computing, and accounting machines...... 
Other machinery, except electrical...........+.. 


Electrical equipment... ....ccccccccccccccccccenens 
Radio and TV receiving equipment.............65. 
Communication equipment... .....cccccccccccccsces 


Electronic COMPONENTS... 2... ccc cecccececccecenes 
Other electrical equipment.........cccececceeues 


Transportation equipment. .......cccccccccccecccces 
Motor vehicles and motor vehicles equipment..... 
Other transportation equipment. ..........ceeeee 
Aircraft and missiles... .....ccccecccccccccccces 


See footnotes at end of table 


SIC code 


331-32,3398-99 
333-36 


34 
35 


357 
351-56,358-59 


74 


Total 
funds 


$101,599 


(D) 
(D) 
170 
683 
11,537 


4,056 
(0) 
(0) 


2,066 
(D) 
(D) 
768 


(0) 
(0) 


788 
(D) 


(D) 
2,789 


16,768 


85 
10,508 
4, 884 
1,291 


36, 863 
(0) 


(0) 
25,654 


1989 


(Dollars in millions) 


Size of company 


Table 8-4. Total (company, Federal, and other) funds for industrial R&D performance, by industry, by size of company: 1989 (continued) 
(Dollars in millions) 


Size of company 
Industry SIC code Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Total 500 999 4,999 9,999 24,999 more 
funds employees employees employees employees employees employees 
Professional and scientific instruments........... 38 $5,763 (S) (0) (0) (Dd) (D) (D) 
Scientific and mechanical measuring instruments. 381-82 1,868 (D) 71 206 (Dd) (0) (0) 
Optical, surgical, photographic, and other 
CEP UI Bc c cccccccccccccccccccccececcocecccce 383-87 3,895 (0) (0) (dD) (0) (dD) (0) 
Other manufacturing industries........... 99000seee 27,31,39 (Dd) (S) (D) (Dd) 75 133 0 
Nonmanufacturing industries. ........ccsceccecceees 10-11, 14-17,40- 8,273 3,162 490 1,938 (0) (0) (0) 
42,44-51,53-5S4, 
56,60,62-63, 72- 


73.78, 806-07,87 


(0) Data have been withheld to avoid disclosing operations of individual companies. 
(S$) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: Wational Science Foundation, SRS 


OS 


TS 


Table 8-5. 
by size of RED program: 1989 


Industry end size of compeny 


Totel... eesee eeeeeee ee eee eeeereeeereeee ee eee eee ee 


Distribution by industry 


Food, kindred, and tobecco products............see0s. 
Textiles ard apparel... 2. cc ccccccccccccccneceeeeeees 
Lumber, wood products, and furniture... ........ese0. 


Paper and allied products... 2... ccccccccccccccccecee 
Chemicals and allied products..........ccccccceces eee 


Industrial chemicals... ......ccccccccccccccccccceees 
Drugs ard medicines. ......cccccccccccccccccecceces ° 
Other chemicals. .....cccccccccccccccccccccccceecees 


Petroleum refining and extraction...........sseceeees 
RUBBOL PFOGUCTS... 6. cer ccccccccccceesececeeeeeeeeseees 
Stone, clay, ard glass Products... ... 2... ccc ncccccees 
Primary Metals... . cc cccccccccccccccecccccsesseceeeees 


Ferrous metals end procucts........cccccccccccccces 
Nonferrous metals end products..... PTTTTTTTT YT TTT 


Fabricated metal products... ......cscccccccccccne eccce 
es eeeereeeeeeeeeeeeee 


Office, computing, end accounting machines......... 
Other machinery, except electrical............ eccce 


Electrical equipment... ..ccccccccccccccccccceceees eee 
Radio and TV receiving equipment.............. TTT 
Communication equipment...........+. cccccces eccccce 


Electronic  WTTTTTTITITITTT TTT TTT TTT 
Other electrical equipment........ccccccccccccecees 


Traneportation equipment... ...ccccccccccccccceeceeees 
Motor vehicles and motor vehicles equipment........ 
Other transportation equipment...........66.. TTTY 
Aircraft end missiles. ....cccccccccs eee eeeeeeeeeeee 


See footnotes at end of table 


SIC code 


20 
22, 
246 


# 

8 
a & 
$3 $8 


a 
P 
23 
S3 wx 


33 us 


351-56, 358- 


& 
& 
SSe& x 


Total 


Total (company, Federal, and other) funds for industriel RED performance, by industry and size of company, 


Size of RED program [Dollars in thousands) 


Less than 
$200 


(S) 


(S) 
(0) 
(S) 
(0) 
(S$) 


(D) 
(S) 
(0) 


(S$) 
(S) 
(S) 
(0) 


(0) 
(S) 


(0) 
(S$) 


(S) 
(S) 


(S) 


(0) 
(S) 
(0) 
(0) 


(S$) 
(S$) 


(0) 
(D) 


$200 to $1,000 to $10,000 to $100,000 or 


(Dollers in millions) 


(Ss) 


$9,999 $99,999 


$6,492 


more 

$12,684 $78,955 
729 (D) 
97 0 
89 0 
423 (D) 
1,662 8,978 
810 3,119 
322 4, 77% 
530 1,085 
238 1,778 
322 (0) 
264 (D) 
426 (0) 
193 0 
233 (0) 
354 (D) 
1,823 (D) 
827 (D) 
995 873 
2,033 12,731 
(0) 0 
533 9,482 
891 (D) 
(D) (D) 
782 35,902 
266 (D) 
191 (0) 
324 25,305 


Table 8-5. Totel (company, Federal, and other) funds for industrial R&D performance, by industry and size of company, 
by size of RED program: 1989 (continued) 


Size of RED progrem ([Doilers in thousands) 
Less than $200 to $1,000 to $10,000 to $100,000 or 


Industry and size of company SIC code Total $200 $999 $9,999 $99,999 more 
Distribution by industry (Dollars in millions) 

Professional and scientific instruments.............- 38 5,763 (Ss) (S) 484 708 4,256 
Scientific and mechanical measuring instruments... . 381-82 1,868 (Dd) (Ss) 292 246 (0) 
Optical, surgical, photographic, and other 

STEED c cc cccccccccocccccecccoecccecocccoecces 383-87 3,895 (Dd) (S$) 192 462 (0) 
Other manufacturing industries... .......6cccccccccees 27,31,39 (0) (0) (Ss) 102 270 0 
Normanufacturing industries... .....cccccccccccescces 10-11, 14-17,40- 8,273 (S) (Ss) 1,667 2,484 2,665 

42,44-51,53-S4, 

56,60,62-63, 72- 

73,,78,806-07,87 


Distribution by size of company 
(Besed on number of employees) 


LOSS than SOD.......ccscccccccccccccccccccccccscssses secsssscceseseees 7,446 (Ss) ($) 3,720 584 0 
SOD 00 PWD... .rcccsecesccccccccccccscccccccccees eeeee ceccccccccccseees 1,718 (S) ($s) 730 831 0 
WV) 1,000 00 4,999... ce cceeeeeeeeeeneeeeeeeeceeees eeecee coccccccccccccces 7,843 (S) (S) 1,550 4,929 1,220 
5,000 to 9,999.......... ec eccccccccccccccccccccceeees sescseseseseseees 6,545 (Ss) (S) 301 2,272 3,957 
10,000 tO 26,999......-seeeeee eecccccccccccccccesees sescseccccccesess 10,432 (0) (0) 165 2,962 7,298 
25,000 OF MOTE... cc ccccccccccccncceceeees PTTTTTITITIMNTTTITTTT TT TT TTL 67,615 (0) (D0) 26 1,107 66,480 


(S) Date have been withheld due to imputation of more than 50 percent. 
(D) Date have been withheld to avoid disclosing operations of individual companies. 


SOURCE: Wational Science Foundation, SRS 
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Table 8-6. Wumber of R£D-performing companies, by industry and size of company, by size of RED program: 1989 
Size of RED crogram (Dollers in thousands) 
Less than $200 to $1,000 to $10,000 to $100,000 or 


Industry and size of company SIC code Total $200 $999 $9,999 $99,999 more 

Pi cccccesoccccesococecesoeeeoeoooooesococees eoccecccooosoocss 24,775 16,625 5,513 2,078 438 121 

Food, kindred, and tobecco products...... pecccccecooece 20,21 133 39 35 33 24 2 
Textiles and apparel............ sheesnesidendanennees 22,23 457 310 120 22 5 0 
Lumber, wood ts, and furniture..... eccccccecces 24,25 184 100 26 24 . 0 
Paper and allied products.......... eeqcecccccesccoces 26 326 122 167 22 1% 1 
Chemicals and allied products.........ccccccccccceees 28 2,471 1,810 413 168 $2 28 
Industrial chemicals... .....ccccccccccccccccccceces 281-82, 286 253 104 100 21 20 & 
Drugs end medicines...........+. ecccccce ecccecoccece 283 439 301 102 11 9 16 
Other chemicals... ........ccee0. TTTTITITT TTT TTT Te 284 -85 , 287-89 1,779 1,405 211 136 23 4 
Petroleum refining and extraction. .........eecceeeees 13,29 1M 106 6 9 7 & 
Rubber Products. . 2... ccc ccc cc cccccecccececscscececes 30 488 391 60 25 1 1 
Stone, clay, ard glass Product... ....cccncccccuseues 32 155 89 39 17 8 2 
Primary metals... 2... ccccccccccccccccccuccecssceeeces 33 253 166 39 30 17 1 
Ferrous metals and productS........cccccccccccceees 331-32,3398-99 122 82 18 14 8 0 
Wonferrous metals and products.......... PTTTTTT TTT 333-36 131 & 21 16 9 1 
Fabricated metal products....... WTTTTTTTT TTT TTT TTT 3a 2,061 1,788 159 Ban 9 7 
MaChiNey....ccccccccscccccceces peccceccocococcosoece 35 2,801 1,763 502 448 73 17 
dffice, computing, end eccounting mechines......... 357 501 201 1 247 29 13 
Other machinery, except electrical.........csssee0> 351-56, 358-59 2,300 1,560 491 201 44 ra 
Electrical equipment......... PTTTTTTITTTTTTTT TTT TT Te 3% 3,687 2,165 1,020 413 68 21 
Redio and TV receiving equipment........ccccccceces 365 179 147 27 . 1 0 
Communication equipment... ...cccccccsccecececeeeces 366 665 203 346 86 18 12 
ElLectromic COMPOMENTS. .. 2. cc ccccccccvececcseeeces ee 367 1,351 688 426 200 30 7 
Other electrical equipment... ....cccccccccccceccees 361-64, 369 1,492 1,127 221 123 19 2 
Transportation equipment......... PTTTTITITT TTT TT TTT ey 37 270 30 154 40 25 21 
Motor vehicles and motor vehicles equipment........ 371 189 7 123 17 + 3 
Other transportation equipment... .....cccccccccceees 373-75,379 68 21 24 19 3 1 
Aircraft ard missiles... 6. .ccccccccccccccccecsceees 372,376 43 2 7 . 13 17 


See footnotes at end of table 
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Table 8-6. Number of R&D-performing companies, by industry, size of company, and size of R&D program: 1989 (continued) 
Size of R&D program [Dollars in thousands) 


Less than $270 to $1,000 to $10,000 to $100,000 or 


Industry and size of company SIC code Total $200 $999 $9,999 $99,999 more 
Professional and scientific instruments.............. 38 1907 1186 532 155 26 8 
Scientific and mechanical measuring instruments... . 381-82 1,018 671 242 92 11 2 
Optical, surgical, photographic, and other 
Nc 0 cc ccccceceescecoccccecessoeoeesessese 383-87 889 515 290 63 15 6 
Other manufacturing industries............ceeeeeccees 27,31,39 398 327 34 27 10 0 
Nonmanufacturing industriesS.........cccececcccccccees 10-11, 14-17,40- 9100 6237 2207 561 85 10 
42,44-51,53-54, 
56,60, 62-63, 72- 


73,78, 806-07, 87 


Distribution by size of company 
{Based on number of employees) 


| PPPS TTT TTT CCrerirriresrreeerTrrrrerrrrrr Tre 22,486 16,202 4,905 1,348 31 0 
EE OD Wn nn. 5606666666606 0 OSS 6ESSS6SS HOSE CS OHECREES KEKCREECESOCEEONA 761 166 329 225 41 0 
Ca OP il 0.6:60605006660646606666660 065005 RSSb46 06406606086506050 1,043 225 237 392 180 9 
Pe GP Cnn coe secccecceceeeeeeessececcsoececeuse eececceseseesocss 187 12 24 66 71 14 
ED OD Me 6500000 SseebeSeeeeeeseseeesoeseseces eseessceneeceoses 175 3 14 39 86 33 
A GF Gs 0 566.66 006065566 606050 660604560686 046Es 0606685806000 08068 123 17 4 8 29 65 


SOURCE: National Science Foundation, SRS 
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Table 8-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 


Industry and size of company SIC code 
Wc ccccccccccccccccccccccocccoccccconceeeecces cocccccccecooces 
Distribution by industry 

Food, kindred, and tobacco products (1)................ 20,21 
Textiles and apparel... .....ccccecencccccccccceeccees - 22,23 
Lumber, wood products, and furniture.................4. 24,25 
Paper and allied productS.........ccccccccccccccccccecs 26 
Chemicals and allied products...... POT TT TTT T TTT TTT Tee 28 
DE GOGO. «occccccceeseoooceoeceeoeeeceoes 281-82, 286 
Drugs and medicines... 2.2... cece ccc cece cece eee en neces 283 
SE? Gc c ccoccccecccccceoececccoseccocoecoees 284-85 , 287-89 
Petrole._m refining and extraction.............seeeeeees 13,29 
CAEP BIOMED ccc cccccccccesccccccccccccccccccccccce ° 30 
Story., clay, and glass productS..........cceccccccecees 32 
POVEE Gee Bc ccccccccccocccenecccccoccceccocecoccecce 33 
Ferrous metals and productS..........cccccccccccceees 331-32,3398-99 
Nonferrous metals and productS...........cseeeeccuces 333-36 
Fabricated metal productS..........cccccsccccccsccccees 34 
PTE ncccccccccecoecccccncceconcooccecceeseesoeces 35 
Office, computing, and accounting machines........... 357 
Other machinery, except electrical...........csceeees 351-56,358-59 
Electrical equipment... .....ccccccccccccccccccccsccceee 36 
Radio and TV receiving equipment...........ceeeeecees 365 
Communication equipment........... TTTTITTTITTT TTT TT 366 
Electronic components............- eccccccccccccccccce 367 
Other electrical equipment........ TYTTITITTTITTT TTT 361-64, 369 
Transportation equipment............ee. TYTTTITTT TTT Te 37 
Motor vehicles and motor vehicles equipment.......... 371 
Other transportation equipment....... cevecccceccccceos 373-75,379 
Aircraft and missiles........ TYTTTTTTTITITTT TT TTT Tre 372,376 


See footnotes at end of table 


1979 


1980 


(Dollars in millions) 


1981 


1982 


1983 


1984 


$25,708 $30,476 $35,428 $40,105 $44,588 $51,404 


(0) 
(D) 
139 
(D) 
3,692 


1,617 
(D) 
(D) 

1,109 
(D) 
(D) 
539 


305 
234 


414 
4,490 


2,958 
1,532 


4,515 


192 
2,049 


(0) 
(D) 


(0) 
3, 780 


(0) 
2,201 


(D) 
(D) 
(0) 
(D) 
4,264 


1,856 
(D) 
653 

1,401 
(D) 
(D) 
594 


338 
256 


501 
5,254 


(0) 
(0) 


5,431 


346 
2,367 


1,165 
1,553 


6,958 
4,300 


(0) 
2,570 


1979-89 


1985 
$57,043 


1986 


1987 


1988 


1989 


$59,932 $61,403 $65,583 $70,233 


13,567 
7,171 


330 
&, 966 


10,449 


139 
5,455 


13,462 
7,167 


356 
5,939 


9S 


Table 8-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 


Industry and size of company 
Distribution by industry 


Professional and scientific instruments............... 


Scientific and mechanical measuring i ystruments..... 


Optical, surgical, photographic, and other 


iMSTTUMENtS. .. 2... ee cee ee wee eee cece cece ececceececs 


Other manufacturing industries (1)...........cceeeeees 
Nonmanufacturing industries........... ccc cce cece ccnees 


Distribution by size of company 
(Based on number of employees) 


SIC code 1979 

38 $2,012 

381-82 747 

383-87 1,265 

27,31,39 288 

10-11, 14-17,40- 859 
42,46-51,53-S4, 
56,60,62-63, 72- 
73, 78, 806-07,87 

» 5606000000804866 1,375 

L eceeecccceceee 1,893 

b s66nbneeseueses 1,463 

» @60606ebeeseore 4,012 

» eeceseaneceseee 16,965 


1980 


$2,456 
1,001 
1,454 


339 
1,037 


1,711 
2,257 
1,596 
4,867 


20,045 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 
(1) Until 1984, tobacco products (SIC 21) was included with “other manufacturing industries." 


NOTE: Company funds include all funds for industrial 280 work performed within company facilities from all sources except the Federal Government. 


(Dollars in millions) 


1981 


$2,978 
1,235 
1,743 


411 
1,048 


1,880 
2,586 
2,369 
5,537 


23,056 


1982 


$3,407 
1,363 
2,044 


493 
1,472 


2,411 
3,261 
2,226 
6, 448 


25,781 


1983 


$3,816 
1,605 
2,211 


525 
2,084 


3,781 
3,438 
2,070 
7,228 


28,061 


1984 


$4,211 
1,671 
2,540 


373 
3,252 


3,781 
1,341 
4,618 
2,764 
8,546 


30,354 


1979-89 (continued) 


$4,622 
1,596 
3,026 


361 
4,401 


5,127 
1,531 
5,249 
3,350 
8, 366 


33,421 


6,203 
1, 765 
6,243 
3,455 
8,489 


33,778 


6,200 
1,610 
6,281 
3,753 
9,681 


33,878 


(S) 
1,517 
6,461 
4,322 
9,668 


37,249 


1989 


$5,638 
1,858 
3, 780 


402 
5,557 


The sources 


of funds may comprise those from outside organizations such as research institutions, universities and colleges, other nonprofit organizations, other 


companies, and state governments, as well as companies’ own. 


SOURCE: National Science Foundation, SRS 


Company- financed R&D not performed within the company is excluded. 


LS 


Industry 


Food, kindred, and tobacco products...........sseeee0- 
Textiles and apparel... .. ccc cece cece cccccccccccecees 
Lumber, wood products, and furniture...............+.- 
Paper and allied productS..........cccncccccccccccces 
Chemicals and allied products............cccceceeeees 


SO SOG... . .o096606666060660606006008806 


Drugs and medic 
Other chemicals 


eee eee eee eneneee eee en ewer ener eer er Oe ere ee ee 


Petroleum refining and extraction............seeeee0. 
Rubber Product... . ccc ccc cccccccceceecceenseeeseseces 
Stone, clay, and glass jroductS.... 2... ccc ccccccceeee 
PRUGBTY GBCBIS. oc cccccccccccccccccccccccccccccccccese 


Ferrous metals and products...........eccececcenees 


Nonferrous meta 


LS and productS.... 2... ccc cccccccees 


Fabricated metal productS........cceeceeccccccsencees 
Machinery see eee eeeee eeneeeneeeeeeeeeeeeeeeeeeeeeereeeeee 


Office, computing, and accounting machines......... 
Other machinery, except electrical.............006- 


Electrical equipment... ..cccccccccccccccccnccesuceces 


Radio and TV receiving equipment............ceeeees 
Communication EQUIPMENT... 2... cee eeeeeccccecceneens 


Electronic c 
Other electrica 


 SFPPTrTrrrs 7 eseeeeneneeeeeeeeeee 
l equipment......... TYTTTTTTTTTT TTY 


Transportation CQuipment.....ccccccceccccccccncceeces 


Motor vehicles and motor vehicles equipment........ 


Other transportation equipment..........cceescceees 
Aircraft and missiles......ccccececccccccccccecunes 


See footnotes at end of table 


SIC code 


281-82, 286 
284 -85 , 287-89 
13,29 

30 


32 
33 


331-32,3398-99 
333-36 


34 
35 


357 
351-56, 358-59 


271 
463 


653 
13,216 


10,533 
2,683 


11,546 


Less than 
500 
employees 


500 to 


employees 


Table 8-8. Company and other (except Federal) funds for industrial R&D performance, by industry, by size of company: 
(Dollars in millions) 


Size of company 


1989 


1,000 to 5,000 to 

999 4,999 9,999 
employees employees 

$6, 730 $4,662 

(S) 134 135 
(S) 39 (S) 
(S) 59 15 
16 56 
137 1,623 499 
49 451 416 
33 657 (0) 
55 515 (Dd) 
(Dd) 54 (0) 
(S) 126 132 
(S) 45 45 
(S) 196 111 
(Ss) 66 (D) 
($) 130 (Dd) 
($) 125 104 
605 1,108 1,883 
210 é$8 1,698 
195 650 185 
249 1,109 521 
(0) (S) (0) 
88 256 62 
93 521 251 
(0) 325 (0) 
) 195 165 
(D) 89 (D) 
6 24 0 
17 81 (0) 
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Table 8-8. Company and other (except Federal) funds for industrial RED performance, by industry, by size of company: 1989 (continued) 


(Dollars in millions) 


Size of company 


Industry SIC code Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Total 500 999 4,999 9,999 24,999 more 
funds employees employees employees employees employees employees 
Professional and scientific instruments.............. 38 $5,638 (Ss) 135 $483 $364 $354 $3,745 
Scientific and mechanical measuring instruments.... 381-82 1,858 (Ss) 71 206 (Dd) (D) (0) 
Optical, surgical, photographic, and other 
SD ccccccceooconccenceceoceceoceeecoceses 383-87 3, 780 (S) 64 277 (0) (D) (0) 
Other manufacturing industries............ccceeceeees 27,31,39 402 (S) 39 139 75 133 0 
Wormanufacturing industries... .........cccececscceees 10-11, 14-17, 40- 5,557 (S) 460 1,206 492 324 792 
42,44-51,53-54, 
56,60,62-63, 72- 


73. 78,806-07,87 


(3) Data have been withheld because of imputation of more than 50 percent. 
(0) Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE: Wational Science Foundation, SRS 


ced 


Table 8-9. Compeny-financed research and development contracted to outside 


organizations, by industry and size of company: 


Distribution by industry 


Food, kindred, and tobacco products............s««+- 
Textiles and apparel . . . ~~... .cccccccccccccnenncecees 
Lumber, wood products, and furniture.............+.. 


Paper and allied products... .. 2... cc ccccccccccccccees 
Chemicals and allied products... .......cccccnccccces 


Drugs end medicines... ~~. ..ccncccccccccccccccecces 


Ferrous metals and products... ~~... .cccccccccccces 
Nonferrous metals and products. ..........cccceeees 


Fabricated metal products... .......cccccccccccccceces 
Machinery.......«.. see eeeeeeeeeeereeeeeeeeeeeeeeeeeee 


Office, computing, and accounting machines........ 
Other machinery, except electrical......... ..sss«. 


Electricel equipment.......... TTTTTTTTT TTTTTTTTT Ty 


Redio and TV receiving equipment... ......csecccens 
Communication equipment... ......secues eccccccceces 


Electronic Components. ......cccccccccccces eccccces 
Other electrical equipment... ......cccccccccuees oe 


Transportation equipment... ....cccccccccecee  seenee 
Motor vehicles and motor vehicles (© >. ccces 


Other transportation equipment... 


Aircraft end missiles......... 3e . — eee 


Professional and scientific instrum. ©: 


Scientific and mechanical measuring i... -aents.... 


Optical, surgical, photographic, end other 


Pre truments. ... cc ccccccces eeeeeeeeeceeeeeeeeeeeee 


Other merwfecturing industries... .....cccccccccccues 
Normenufectur ing industries........ eee eee eeeeeeeeeee 


Distribution by size of company 
(Based on rmumber of aml oyees) 


Less than 500.......... eeeeeeeee eeeeeeea eee eeeeeeeeee 


26,999. .ccccccucecccevececceecceecceccvees 
23, 000 or MOTO. ccc cece eeeeeeeee eeeeeeeeeeeeeeeeeeee 


a 
s 
as 
#3 UKs 


uy § 


3% 


351-56, 358- 


361 


Fs 
Sy SEEK y 


Ni 
“ 3 


eeeeecvreeeeee ee eee & 


seeeeee eeeeeaeeeee 


(Dollars in millions) 


1989 


(0) Data have been withheld to avoid disclosing operations of individual companies. 
(S$) Data have been withheld due to imputation of 50 percent or more. 


SOURCE: Wational Science Foundation, SRS 
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Table 8-10. Number of companies contracting research and development to outside organizations, by industry, by size of company: 1989 


Industry 


Total eeeeeeaeeeesr eeeeeoeeeeeeeeesveeee 


Food, kindred, and tobacco products....csssceceees 
Textiles and GRRBPEL . ccccccccccccccccccccescccsece 
Lumber, wood products, and furniture.....csececeees 
Paper and allied BPOEUBEB ce cccccccccccceccccecccccs 
Chemicals and allied products......ccccccccscececes 


Industrial Ee 
Drugs and i. .neeneeennneeeneneesesnenes 
Other Dn ccesescnaneceess + eeeeeeeeeeeeee 


Petroleum refining and extraction... .ccccecseceees 
Rubber BPORUBUB . ccccccccccccccccccoccceccccccccece 
Stone, clay, and glass productS.....ccccccceecsecs 
Primary i ee ES 


Ferrous metals and PFODGUCTS...ceccccccccescesees 
Nonferrous metals and productS.....cccecceceees ° 


Fabricated metal PPOGUSTS. cccccccccccccccccccccoce 
Machinery eeeeveeeeveenee eeeeeeeeeveeeeeeeeeeeeeeeeeeee 


Office, computing, and accounting machines...... 
Other machinery, except electrical......secseees 


Electrical CQUIPMENT...cceeeecccccccccccccsecceces 


Radio and TV receiving equipment....cscccccecces 
Communication equipment......... 
Electronic COMPONENS.....cccccecccccccsececeecs 
Other electrical equipment.....ccccccccceeccenes 


Transportation equipment... eeeeeveeaene eeeeeeeeeeeeee 
Motor vehicles and motor vehicles equipment..... 
Other transportation equipment.....cecccccceeees 
Aircraft and missiles eoeeeee eeeeeeeoeeeeeeeeeeeeene 


See footnotes at end of table 


SIC code Less than 500 
employees 

Total Outside 

seneee seceeceeee Ge 337 
20,21 8 0 

22,23 286 1 

24,25 78 1 

26 261 0 

28 2,325 7 

281-82, 286 204 0 
283 407 4 
284-85,287-89 1,714 3 
13,29 104 0 

30 308 0 

32 86 0 

33 169 0 
331-32,3398-99 "% 0 
333-35 89 0 

34 1,907 0 

35 2,535 7 

357 431 4 
351-56,358-59 2,104 3 
36 0 «=—33, 424 72 

365 172 0 

366 613 55 

367 1,267 12 
361-64,369 1,372 5 

37 150 0 

371 100 0 

373-75 ,379 49 0 
372,376 1 0 


GO 


500 to 999 
employees 


Total Outside 


57 


—- 


oo oo°o°o onu Ww Oh 


— 
~N— 


— 
oO ou 


on Ww muUW © 


1,000 to 4,999 5,000 to 9,999 
employees 


Size of company 
employees 
Total Outside 
1,043 136 
48 7 
44 1 
37 3 
32 3 
68 29 
23 10 
12 7 
33 12 
11 1 
133 7 
29 2 
41 7 
20 4 
21 3 
60 5 
124 17 
28 4 
96 13 
114 17 
3 0 
20 1 
38 5 
53 1 
45 7 
25 3 
9 3 
11 | 


Total 
187 


> 


* 
Vn OOUIYV NO ODOONWSE 


Outside 


~ 
o 


——Ww VWI OOW 


-—NoOO w wre Vin Nn -~—-NO 


~—oaon Ww 


10,000 to 24,999 25,000 or more 


Total 
175 
13 

9 


—-“N ew NOS 


—_ 


ow 


employees 


Outside 
58 


ae 


—- — a we on Nur 


uw 


NN 


employees 
Total Outside 
123 46 
15 5 
4 1 
1 0 
3 2 
9 2 
5 1 
3 0 
1 1 
7 5 
1 1 
2 1 
3 0 
2 0 
1 0 
0 0 
7 5 
4 3 
3 2 
i) 4 
0 0 
9 3 
2 1 
4 0 
18 12 
4 4 
0 0 
14 8 
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Table 8-10. Number of companies contracting research and development to outside organizations, by industry, by size of company: 1989 (continued) 


Industry SIC code 
Professional and scientific instruments.......... . 38 
Scientific and mechanical measuring instruments. 381-82 
Optical, surgical, photographic, and other 
instruments eeeeeeeve eeeeeoeeeeeeeeeeeeeeeeeteeeeee 383-87 
Other manufacturing industries.......ccccccecsecees 27,31,39 
Nonmanufacturing industries....... TTTT TTT Te oeeee 10-11, 14-17,40- 


42,44-51,53-54, 
56,60,62-63, 72- 
73,78, 806-07 ,87 


SOURCE: National Science Foundation, SRS 


Less than 500 
employees 


Total Outside 


1,808 
979 
829 


310 
8,727 


43 
40 


500 to 999 
employees 


Total Outside 


| 


38 


6 
2 
4 
2 
6 


Size of company 


1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or more 
employees employees 


Total Outside Total Outside 


44 7 10 2 
18 0 5 0 
26 7 5 2 
38 2 7 1 
175 21 37 14 


Total 
3 


employees 
Outside 


employees 
Outside Total 
1 4 
0 0 
1 4 
) 0 
15 34 


NO 


ey) 
N 


Table B-11. Company-financed research and development performed outside the United States by U.S. 
domestic companies and their foreign subsidiaries, by selected industry: 1979-89 


{Dollars in millions] 


Industry SIC code 1979 1980 1981 1982 1983 1984 
BE ..000000d5506sSSoReeuteseseeues 6060000500eenseees $2,754 $3,165 $3,393 $3,094 $3,269 $3,633 
Food, kindred, and tobacco products (1).. 20,21 51 54 62 64 63 70 
Chemicals and allied products............ 28 500 603 715 682 729 786 
Industrial and other chemicals......... 281-82, 284-89 199 246 287 319 368 385 
Drugs and medicines...............- eee 283 301 357 428 363 361 401 
Petroleum refining and extraction........ 13,29 (2) 141 194 133 103 101 
Stone, clay, and glass products.......... 32 (3) 21 18 10 19 60 
PPR Gn ccoccecesccoesecocessocesss 33 11 11 + + 10 9 
Fabricated metal products..............-- 34 (3) (3) 30 25 23 21 
Dn coneceseeoceecoocoescoseoseoess 35 534 599 612 494 577 740 
Electrical equipment...........cceeeceees 36 445 451 475 467 482 537 
Radio and TV receiving equipment....... 365 (3) (3) (3) (3) (3) (0) 
Communication equipment...........see5- 366 (D0) 
Electronic components... ......seseeeees 367 25 29 40 38 (3) 92 
Other electrical equipment............. 361-64, 369 11 11 39 43 38 30 
Transportation equipment.........eseeees- 37 874 1,020 884 843 880 907 
Motor vehicles and other transportation 
OGUIGMBNE .occcccccsccccccccccccccccces 371,373-75,779 (3) (3) (3) (3) (3) (0D) 
Aircraft and missiles..........cceeueee 372,376 (3) (3) (3) (3) (3) (D) 
Professional and scientific instruments.. 38 156 186 230 237 (3) 263 
Other manufacturing industries (1)....... 22-27,30-31,39 213 139 156 123 92 131 
Nonmanufacturing industries...........s6. 10-11, 14-17,40- 5 7 8 7 10 8 


42,44-51,53-54, 
56,60,62-63, 72- 
73,78,806-07 ,87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 

(S$) Data have been withheld due to imputation of more than 50 percent. 

(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 
(2) Included in the other manufacturing industries group. 

(3) Not separately available but included in total. 

NOTE: Data are reported in current U.S. dollars. 


SOURCE: National Science Foundation, SRS 


br 


1985 
$3,650 


75 
843 


444 
399 


47 
(D) 
(0) 

21 
689 
591 


(0) 
(0) 
117 

24 


1,025 
(D) 
(0) 
169 


125 
18 


1986 


1987 


1988 


1989 


$4,624 $5,226 $6,295 $6,519 


69 
1,071 


579 
492 


40 
(D) 
(0) 

26 
951 
(S) 


(0) 
(D) 
150 

25 


(0) 
(D) 
182 
212 


141 
27 


37 
1,243 


625 
618 


47 
(D) 


27 
1,501 


781 
720 


58 
(D) 
24 
(D) 
1, 364 
669 


(0) 
339 
278 
(D) 


1,801 


1,469 
332 


34 
1,287 
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Table 8-12. Federal funds for ‘ndustrial R&D performance, by industry and size of company: 1979-89 


Industry end size of company 
WR ccccccceccecss pececccocesooooesesooeooese e 


Distribution by industry 


Food, kindred, and tobacco products (1)............- 
Textiles and apparel............ss+. peeseocsesesoees 
Lumber, wood products, and furniture..........es-++- 
Paper and allied productS.......cssecccenceccccceces 
Chemicals and allied products........ occccece peccece 


Industrial chemicals... ......cccccccccccccccccscees 
Drugs and medicines...........-. peoeeceoeecoooooese 
Other chemicals....... 9900000000000000000000086806 


Petroleum refining and extraction........ceccceecees 
Rubber products.......... PTTTITITITITITITITTTT TTT 
Stone, clay, and glass productS.........ccecceeccees 
Primary metals.......cccccsccccccces TTTTT TTT TTT TTT 


Ferrous metals and productS........scccscccccccecs 
Nonferrous metals and productS........ceeceecceees 


Fabricated metal products...... TTTTITITT TTT TTT TTT 
Machinery. eeeneeeenee ee eeeeeeneeeee eseeeeeeeeeeeeeeeeneenene 
Office, computing, and accounting machines..... eee 
Other machinery, except electrical..........s.ee0: 
Electrical equipment............+.. occcece PTTTTTT TTT 
Radio and TV rece ving equipment............ ecccce 
Communication equi pment...... TTTTITITITITIT TTT 
Electronic components........... WYTTTTITITIT ITT TT 
Other electrical equipment........... TTTTTTTTT eee 
Transportation EQuipMeNt.......ccccccceeceeceececees 
Motor vehicles and motor vehicles equipment....... 
Other transportation equipment..........eeeeees eee 
Aircraft and missiles...... MPTTTTTITITT TTT TTT eee 


See footnotes at end of tabie 


6% 


(Dollars in mill ns) 


SIC code 1979 1980 1981 1982 1983 1984 
ecccccccce eccccccs $12,518 $14,029 $16,382 

20,21 (9) (D) (D) (D) (D) (0) 

22, (D) (0) (D) (0) (D) (0) 

24,25 0 (D) 0 0 0 0 

26 (0) (D) (0) 0 (D) (D) 

28 346 372 421 407 393 191 

281-82, 286 345 341 409 396 386 183 

283 (0) (0) (D) (0) (0) (0) 

284-85 , 287-89 (D) (0) (0) (D) 0) (D) 

13,29 153 151 (0) (D) (D} (0) 

30 (D) (D) (D) (D) (0) (0) 

32 (D) (0) (D) (D) (0) (0) 

33 95 135 176 276 (0) 

331-32,3398-99 70 105 (0) (D) (0) (D) 

333-36 25 30 (D) (D) (0) 10 

34 41 49 80 60 67 69 

35 335 647 694 851 1,116 1,192 

357 256 (D) (0) (D) (0) (0) 

351-56,358-59 79 (0) (D) (D) (0) (0) 

36 063,309 «303,746 483,920 4,261 4,523 4,741 

365 53 210 (D) (D) (D) (D) 

366 1,586 1,657 1,783 2,284 2,798 3,538 

367 (D) 382 361 398 359 477 

361-64 , 369 (D) 1,495 (0) (D) (0) (D) 

37 (D) (0) (0) (0) (0) (D) 

371 729 655 587 476 564 673 

373-75,379 (D) (0) (0) (D) (D) (0) 

372,376 5,840 6,628 8,528 10,265 11,396 14,094 


1985 


820 


(D0) 
16,582 


1986 


$18,545 $20,680 $23,396 $27,19°% $27,891 


(D) 
14,984 


1987 
$30,752 


1988 


1989 


$32,306 $31,366 


(D) 
(BD) 


21 
(D) 
(D) 

21 

1 

20 


142 
(D) 


(D) 
98 


5,370 


0 
4,621 


728 
21 


22,176 
(D) 


(D) 
19,877 
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Table 8-12. 


Industry and size of company SIC code 1979 1980 
Distribution by industry 
Professional and scientific instruments............. 38 $493 $573 
Scientific and mechanical measuring instruments... 381-82 203 350 
Optical, surgical, photographic, and other 
instruments.........++. Seecoocecoccccocecseosoece 383-87 290 223 
Other manufacturing industries (1)...........eeeee0- 27,31,39 0 25 
Nonmanufacturing industries..........-. sececceesoooes 10-11, 14-17,40- 681 779 
42,44-51,53-54, 
56,60,62-63, 72- 
73, 78,806-07,87 
Distribution by size of company 
(Based on number of employees) 
Less than 500........ POT T TTT TT TTT TTT TTT TT TTTTT TET TTT TTT TTT TTT Te 389 354 
SED OO Foeeccccccccccccccccccccccoccececces peccccees eoccceecosooeooese 
1,000 to 6,999.....cccceecees POUT TTT TTT TTTTT TTT TTTTM TTT TTT TTT TTT Te 590 444 
$000 to 9,999... cccccccccccccees PTT TTTTITITTTTTIT ME TTT TTT TTT TT TTT ee 228 432 
10,000 to 26,999...-.cccccecees secccececes MWTTTTTTTTTMTTTTTT TTT TTT TTT 1,179 1,150 
25,000 OF MOTO... ..cccccccccceces PTTTTTITITITITITITMTITTT TTT TTT Te 10,132 11,6468 


(0) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


Federal funds for industrial R&D performance, by industry and size of company: 1979-89 (continued) 


(Dollars in millions) 


1961 


$637 
(D) 
(D) 


(D> 
858 


424 
562 
619 
1,225 


13,551 


(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 


SOURCE: National Science Foundation, SRS 


1982 1983 
$523 $450 
(0) (D) 
(D) (d) 
(0) (0) 
1,000 1,253 
523 641 
623 740 
527 718 
1,495 2,271 
18,377 16,311 


1984 1985 1986 
$391 $391 $351 
(0) (0) (0) 
(0) (D) (0) 
(0) (0) 2 
1,653 2,313 2,706 
621 739 868 
98 117 137 
902 991 ++1,229 
487 672 796 
2,805 2,743 2,004 


18,483 21,933 23,213 


1987 


$272 
(0) 
(0) 


(D) 
2,700 


1988 


27,428 


1989 


$125 
(S) 
115 


(0) 
2,716 
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Table 8-13. Federal funds for industrial RED performance, by industry, by size of company: 


Industry 


Food, kindred, and tobacco products.............s.+- 
POT eD Ge GI cc ccccccccoccccecceccccecocccese 
Lumber, wood products, and furniture............+..+- 
Paper and allied productS.........ceeccccccccccceees 
Chemicals and allied products...........scecsececees 


BRERBOP EOL GROMIEBES. cccccccccccecceccocccoscccese 
ND Gin Ge eRe cccccccoccoccccccceceoesocooes 
PD Gn « gn.5066000600006606000066606000006 


i  _.. SO PPPPPTTTTITITTTrrrirrirrrrTr Tee 
Stone, clay, and glass productS.........ccccescccecs 
POU Gc co cocecccecoeseoeooooooeocecooecooces 


Ferrous metals and productS.........ccceeecccceces 
Nonferrous metals and products...........seseeeees 
Fc coc ccccccccoccccccececococcecceescocceeese 


Office, computing, and accounting machines........ 
Other machinery, except electrical..........cseeees 


Electrical EQuipment........cccccccccccccccccceceece 
Radio and TV receiving equipment..........cceeeees 
Communication eQuipment........ccccccccecccceccees 


Electronic COMPONENTS... 2.2... cece cccccccceeccccece 
Other electrical equipment... ......cccccccsccccees 


Transportation equipment... .....cccccccccccccccccees 
Motor vehicles and motor vehicles equipment....... 
Other transportation equipment... ....ccccccecccces 
Aircraft and missiles........ccccccccccccecececees 


See footnotes at end of table 


SIC code 


331-32,3298-99 
333-36 


34 
35 


357 
351-56, 358-59 


36 


1989 


(Dollars in millions) 


Size of company 


(0) 


99 


Table 8-135. Federal funds for industrial R&D performance, by industry, 
Industry SIC code 
Professional and scientific instruments............. 38 
Scientific and mechanical measuring instruments... 381-82 
Optical, surgical, photographic, and other 
PDs ccccccccocoeocosseeooooecoococesesers 383-87 
Other manufacturing industries...........esceeeeeees 27,31,39 
Nonmanufacturing industries... .......cceccccceeecces 10-11, 14-17,40- 


62,44-51,53-5S4, 
56,60,62-63, 72- 
73, 78,806-07,87 


by size of company: 


Total 
1989 


$125 
(3) 
115 


(D) 
2,716 


(0D) Data have been withheld to avoid disclosing operations of individual companies. 


(S) Data have been withheld due to imputation of more than 50 percent. 


National Science Foundation, SRS 


SOURCE : 


bb 


Less than 
500 


employees 
$7 


1989 (continued) 


500 to 
999 


employees 
(0) 


(Dollars in millions) 


Size of company 


1,000 to 
4,999 
employees 


(0) 


5,000 to 
9,999 
emp | oyees 


(0) 


10,000 to 
24,999 
emp | oyees 


(0) 


25,000 or 
more 
emp | oyees 


(0) 
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Table B-14. 


Industry 
All agencies 


OO eseeeeeoeeeeeee _ 
Chemicals and allied products...... eccecce 
Machinery.....sccccceccces eeeeeeeae eeeeesee 
Electrical equi De aecenenens eeeneeeoeaeeees 
seer vehicles and o her transportation 

Equ ati anieneneene ee eeeseeeseeeeeee 
Aircraft and missiles..........sccecccees 
Other industries... cccccccces eeseeeeeeees 


DOD (2) 


ieee eeeeseeoeeeeeeeene 
Chemicals and allied products............ 
Machinery.....ceesees @eeeeeoeeeeane eeeeeseoeee 
Electrical equipment........ccccccccecces 
a vehicles and other transportation 

pment.. eeeeeceeeeeeeeeeeeeeeeeeeeeeene 
Aircraft and missiles. Pry TTTTT TTT TTT 
Other industries... ....cccccccccccccccces 


NASA (2) 


niente neeenneneeeeeeeee eet 
ae .. and allied products....... cccce 
Mechinery....cccccccees eeeeeeeeeeeeeeeeene 
Electrical equi Recccccccccccccces cece 
“oer vehicles and other transportation 
qu nen aeneeneeeee eeeeeoeceeeaeeeee eeee 
Aircraft and missiles........cccccccceces 
Other industries......ccccccccccccccseces 


Total...ccccccceces 
Chemicals and allied products... TTTT TTT 
Machinery....cccccccccscsccess PYTTTTT TTT 
Electrical equipment........ccsceeececces 
er vehicles and other transportation 

qu Reece @eeeeseeoeaeeaoeeeeoeeeeeeeeeeeeeene 
Aircraft and missiles.......... wTTTTTTTy 
Other industries........seseeee TTT TTT ee 


SIC code 


371,373-75,379 
372,376 


28 
35 
36 


371,373-75,379 
372,376 


28 
35 
36 


371,373-75,379 
372,376 


28 
35 
36 


371,373-75,379 
372,376 


1973 


> & 
S98 38s8 


Ww 
- 


1974 


1975 


(0) Data have been withheld to avoid disclosing . po of individual companies. 


(S$) Data have been withheld due to imputation of 
(1) Not re available but included in total. 
1 74, funds were based on approximately 175 companies leading in Federal R&D funds; 


(2) For 


(3) Data not tabulated for this agency prior to 1979. 


National Science Foundation, SRS 


O percent or more. 
See general notes. 


6) 


Federal funds for research and development, by agency, by selected industry in selected years. 


(Dollars in millions) 


1976 1977 1979 1981 1983 1985 1987 1989 
$9,561 $10,485 $12,518 $16,382 $20,657 $27,130 $31,403 $31,366 
266 295 346 421 393 230 193 87 
532 477 335 694 1,116 1,495 (0) (0) 
2,555 2,648 3,309 3,920 4,684 5,521 5,859 5,222 
(1) (1) (1) (1) (1) 820 2,265 2,129 
4,930 5,486 5,840 8,528 11,103 15,628 17,665 19,634 
(1) (1) (1) (1) (1) 3,436 (D) (D) 
$6,222 $6,950 $7,939 $10,540 $14,587 $20,997 $21,800 (S) 
28 32 ' 36 40 48 (S) (D) (S) 
442 395 541 599 963 1,287 (D) (0) 
1,607 1,692 1,920 2,338 3,166 4,078 (S) 3,110 
337 382 (1) (1) (1) (D) (D) (D) 
3,408 3,900 4,210 6,121 8,659 13,117 13,084 (S$) 
400 461 (1) (1) (1) (D) 2,741 1,924 
$1,604 $1,697 $1,786 $2,306 $2,152 (S) $2,748 (S) 
(1) (1) (1) (1) (1) (S) (D) 
62 54 74 81 (1) (D) (0) (D) 
200 208 252 317 195 96 125 (D) 
(1) (1) (1) (1) (1) (S) (0) (0) 
1,267 1,348 1,221 1,785 1,909 (S$) 2,528 (S) 
45 44 119 70 (1) (D) 52 39 
(3) (3) $1,575 $1,976 $1,951 $2,908 $2,908 $3,530 
(3) (3) (1) (1) (1) (S) 174 (S) 
(3) (3) (1) (1) (1) (S) (D) (S) 
(3) (3) 784 951 950 1,271 1,285 1,888 
(3) (3) 16 20 28 (S) (D) 0 
(3) (3) 253 340 202 441 656 (S) 
(3) (3) 287 356 281 575 778 (S$) 


1975-89 funds are based on all companies reporting Federal R&D fun 


89 


Table 8-15. 


Industry 


Food, kindred, and tobacco products... 


Textiles and apparel 


Lumber, wood products, and furniture... 


Paper and allied products 


Chemicals and allied products.......... 


Industrial chemicals 
Drugs and medicines 
Other chemicals 


Petroleum refining and extraction...... 


Rubber products 


Stone, clay, and glass products........ 


Primary metals 


Ferrous metals and products.......... 
Nonferrous metals and products....... 


PE Mo cccccocecess cocseccoseescoses 


TRERIGEB. ccccccccccccccccccccecccess 
Other machinery, except electrical... 


Electrical equipment 


Radio and TV receiving equipment..... 
Communication equipment............. 
Electronic components.........eeeee0. 
Other electrical equipment........... 


Transportation equipment.........sseee. 
Motor vehicles and motor vehicles 


IGMBNE . ccccccccccccccccccececccce 


Other transportation equipment....... 
Aircraft and missiles.........eseee0. 


See footnotes at end of table 


SIC code 


281-82, 286 
283 
284-85 , 287-89 


331-32, 3398-99 
333-36 


34 
35 
357 
351-56, 358-59 


36 


Less than 500 


employees 
Total Federal 
22,486 1,235 
& 0 

286 1 
78 0 
261 0 
2,325 100 
204 0 
407 100 
1,714 0 
104 0 
308 0 
86 0 
169 2 
79 0 

89 2 
1,907 1 
2,535 61 
431 0 
2,104 61 
3,424 113 
172 0 
613 4 
1,267 107 
1,372 2 
150 0 
100 0 
49 0 

1 0 


Od 


500 to 999 
employees 


Total Federal 


761 36 
35 0 
106 0 
27 0 
13 0 
39 3 
11 1 
6 1 
22 1 
3 0 
35 0 
26 0 
23 1 
10 1 
13 0 
57 0 
98 0 
24 0 
74 0 
104 15 
3 0 
15 0 
35 2 
51 13 
32 2 
19 0 
6 0 
7 2 


Number of R&D-performing companies reporting Federal R&D funds, by industry, by size of company: 


employees 


Total Federal 


1,043 66 
48 0 
44 0 
37 0 
32 0 
68 8 
23 6 
12 1 
33 1 
1 1 

133 1 
29 0 
41 é 
20 1 
21 3 
60 2 

124 10 
28 3 
96 7 

114 18 

3 0 
20 10 
38 7 
53 1 
45 5 
25 1 

9 0 
1 4 


1989 


Size of company 


1,000 to 4,999 5,000 to 9,999 
employees 


Total Federal 


187 25 
14 1 
8 0 
7 0 
S 0 
9 2 
6 2 
1 0 
2 0 
5 2 
5 1 
6 0 
10 1 
7 1 
3 0 
10 1 
26 
11 1 
15 2 
15 5 
1 0 
4 2 
4 2 
6 1 
9 3 
5 0 
0 0 
4 3 


*9,000 to 24,999 25,000 or more 


Total 


175 
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Table 8-15. 


Industry 


Professional and scientific instruments 


Scientific and mechanical measuring 

OOO EP 
Optical, surgical, photographic, and 
other instruments.........cceeeeeees 


Other manufacturing industries......... 
Nonmanufacturing industries............ 


SOURCE: National Science Foundation, SRS 


SIC code 
38 
381-82 
383-87 
27,31,39 
10-11, 14-17, 40- 
42,44-51,53-54, 
56,60,62-63, 72- 
73, 78, 806-07, 87 


Total 


Less than 500 
employees 
Federal 

1,808 18 
979 17 
829 1 
310 0 
8,727 939 


Number of R&D-performing companies reporting Federal R&D funds, by industry, by size of company: 


1989 (continued) 
Size of company 


500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or more 
employees employees employees employees employees 
Total Federal Total Federal Total Federal Total Federal Total Federal 
38 2 44 3 10 1 3 2 4 2 
15 0 18 0 5 0 1 1 0 0 
23 2 26 3 5 1 2 1 4 2 
36 2 38 1 7 0 7 0 0 0 
89 11 175 13 37 5 38 8 34 4 


Table 8-16. Industry-administered federally funded R&D centers--funds by character of work, 
full-time-equivalent (FTE) R&D scientists and engineers, and total 
number of employees: 1987-89 


(Dollars in millions) 


Item 1987 1988 1989 
Total R&D funds.......... $2,351 $2,538 $2,663 
Basic research......... 142 337 418 
Applied research....... 705 466 465 
Development....... cceee 1,504 1,735 1,781 
January 
1988 1989 1990 
Number of FTE R&D 
scientists and engineers 11,624 14,370 15,285 
March 
1987 1988 1989 
Total employment......... 39,546 41,277 40,699 


NOTE: Industry-administered Federally funded research and development centers 
centers (FFROCs) conduct R&D almost exclusively for use by the Federal 
Government. Data for these FFROCs administered by industry are included 
in Federal R&D support under the industry classifications of the administering 
firms. See section C for a listing of industry-administered FFROCs 
and their locations. 


SOURCE: Wational Science Foundation, SRS 


Table 8-17. Wumber of R&D-performing companies in manufacturing and 
nonmanufacturing industries, by size of company: 1989 


Number of companies reporting 


R&D funds 

Size of compuny 
(Based on number of employees) Manu- Nonmanu- 
Total facturing facturing 
Total. ..cscccccseees 24,775 15,675 9,100 
Less then 500........... 2° 22,486 13, 759 8,727 
500 to 999.2... cc ccccecees 761 672 89 
1,000 to 46,999. ......0005. 1,043 868 175 
5,000 to 9,999........005. 187 150 37 
10,000 to 24,999.......... 175 137 38 
OF MOTE... ...eeeees 123 89 %% 


25 ,000 
SOURCE: Wational Science Foundation, SRS 
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Table 8-18. Conceritration of total, Federal, and company and other R&D funds, and net sales of R&D-performing companies: 1979-89 


Companies ranked by size 


1982 


1983 


1984 


1985 


1986 


1987 


1988 


Percent of total (company, Federal, and other) R&D funds ranked by size of total R&D funds 


of R&D program (1) 1979 1980 1981 

First 4 (1-4)..... sabbeeneeeees 20% 17% 18 
Wext 4 (5-8)... 2. ccc cece cece eee 13 14 12 
Wext 12 (9-20)...........cseeee 19 18 20 
Wext 20 (21-40)............000e 13 13 12 
Wext 60 (41-100)............... 15 15 18 
Wext 100 (101-200)............. 9 9 9 
Wext 200 (201-400)............. 6 6 6 
Percent 

First 4 (1-6). ......cccceeneeee (2) (2) (2) 
Wext 4 (5-8)... cc ccccccccecees (2) (2) (2) 
Wext 12 (9-20).......cccceeeee . (2) (2) (2) 
Wext 20 (21-40)..........cceeeee (2) (2) (2) 
Wext 60 (41-100)... .........00- (2) (2) (2) 
Wext 100 (101-200)............. (2) (2) (2) 
Wext 200 (201-400)............. (2) (2) (2) 


Percent of company and other (except Federal) R&D 


First & (1-6). ......ceees 1eecce (2) (2) (7) 
See © Getincccccccceccescce ee (2) (2) €2) 
Wext 12 (9-20)... ....seeeees eee (2) (2) (2) 
Wext 20 (21-40)..........0005- (2) (2) (2) 
Wext 60 (41-100). ..........000- (2) (2) (2) 
Wext 100 (101-200)............. (2) (2) (2) 
Wext 200 (201-400)............. (2) (2) (2) 

Percent 
First 6 (1-6)... cc ccccccccccces (2) (2) (2) 
ext 4 (5-8)....... TTTTTTT TTT (2) (2) (2) 
ext 12 (9-20) eee ere eee ee eeeee ** (2) (2) (2) 
emt 20 (21-40)........645- ecce (2) (2) (2) 
Wext 60 (41-100). ........005. ee (2) (2) (2) 
Wext 100  - eae (2) (2) (2) 
Wext 200 (201-4600)... cc cccces (2) (2) (2) 


(1) Companies were ranked individually for each year; 
(2) Data not collected 


SOURCE: Wational Science Foundation, SRS 
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therefore, particular companies comprising the size groups may have changed from year to year. 


7 20 % 


17% 
13 
17 
13 
18 

9 

6 


19 % 
12 
16 
12 
14 


of Federal RED funds ranked by size of Federal R&D funds 


(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 


(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 


30 % 
15 
26 
17 
10 

1 

0 


29 % 
15 
27 
16 

7 

2 

0 


30 % 
16 
28 
15 

7 

2 

1 


of net sales ranked by size of total R&D funds 


(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 


7/ 


7% 


8% 
4 


8% 


1 
0 


funds ranked by size of company and 


1989 


cL 


Table 8-19. Domestic net sales of R&D-performing companies, by industry, by size of company: 


Industry 


Food, kindred, and tobacco products..............- 
Textiles and apparel... ......cccccccccceccceccceees 
Lumber, wood eroducts, and furniture.............+. 
Paper and allied productS...........cceececcecccess 
Chemicals and allied productsS...........-cececueees 


Mn. «..00000000000000000000008006 
Drugs and medicines... 2.1... nccccccccccccccccuees 
ee GMa cococccecococceccoosoocosooesooss 


RAMOS STORMS. cccccccccccccccccccsccccccccccceess 
Stone, clay, and glass productS..........cceccccnes 
PRUE GER Sccccccccccccccccccccccccceccccccceces 


Ferrous metals and productS..........eeeeeeeecces 
Nonferrous metals and productS...........s-eeee0. 


|, PPP TTPTTTTTITTTTITITITTTTTTTTT TTT Tee 


Office, computing, and accounting machines....... 
Other machinery, except electrical...........05. 


Electrical equipment... .... ccc ccccccccccccceccceeces 


Radio and TV receiving equipment.............e05- 
Communication equipment... .......cccccnnccccccees 
ELECTFOMIC COMPOMOENTS... 2... cc cence ccc eecweeenees 
Other electrical equipment... ...... cece ccccccens 


Transportation equipment... ......cccccccncccceecnes 


Motor vehicles and motor vehicles equipment...... 


Other transportation equipment............ ccccecece 
Aircraft and missiles... .....ccccccccccccccncuss o° 


See footnotes at end of table 


SIC code 


331-32,3398-99 
333-36 


34 
35 


357 
351-56, 358-59 


Total 
funds 


$2,408,892 


243,877 
(S$) 
23,359 
89,459 
199, 888 


88,481 
52,823 
58,584 


198, 264 
39,311 
37.857 
80,023 


46,411 
35,612 


65,546 
167,239 


81,801 
85,438 


72 


Less than 
500 


emp | oyees 
($) 


1988-89 


500 to 
999 


(Dollars in millions) 
1988 


Size of company 


1,000 to $,000 to 10,000 to 25,000 or 


4,999 


emp | oyees 
$331,173 


30,761 
7.667 


9,999 


emp| oyees 


24,999 


42,038 
11,763 

5,408 
31,450 
64,975 


employees employees 
$467,402 $1,153,432 


a 


Table 8-19. Domestic net sales of R&D-performing companies, by industry, by size of company: 


Industry SIC code 
Less than 
Total 500 
funds employees 
Professional and scientific instruments............ 38 $72,320 (Ss) 
Scientific and mechanical measuring instruments. . 381-82 20,417 (Ss) 
Optical, surgical, photographic, and other 

Sen ccccccccecooeosoosecooseseocessoosecs 383-87 51,903 (S) 
Other manufacturing industries.............. reseses 27,31,39 35,115 (Dd) 
Wormanufacturing industries... ......ccccccccccccces 10-11, 14-17,40- 486,956 (S) 

42,44-51,53-S4, 

56,60,62-63, 72- 

73, 78,806-07,87 
Less than 
Industry SIC code Total 500 
funds employees 
PERE cccccccccccecocceccoeececoccoecoccecoces cocccooeccoosesose $2,511,775 (S) 
kindred, and tobacco products............++. 20,21 258,203 (Ss) 
Sten and apperel.......ccccccecceceeeeeees a 22,23 (S) (S) 
Lumber, wood products, and furniture.. TTTTT TTT 24,25 25,111 (0) 
Paper and allied PRODUCTS... cece ccc eccescceeeeeees 26 95,354 (S$) 
Chemicals and allied products......... TTTTTT TTT Te 28 2% ,405 (S$) 
Industriel chemicais........ TTTTTITITITITITT TTT 281-82, 286 92,879 (Ss) 
Drugs and medicines..... peccccocccccocccocoecococe 283 55,691 (S) 
Other chemicals.........6ccceeccces WTTTT TTT TT TTT 284-85 , 287-89 65,835 (Ss) 
Petroleum refining and extraction... .......seecenes 13,29 214,660 (Dd) 
RuBer PFOGUCtS.. 2... cc cc cc ecw ewww eeneeeeeeeeeees ee 30 40,447 (0) 
Stone, clay, end glass PrOGUctS.........ssseeeeeeee 32 38,002 (0) 
Primary OTT TTT TTT TT TTT TTT TT 33 8&4, 198 (Ss) 
Ferrous metals and product... .....cccccccccccees 331-32,3398-99 46,319 (0) 
Wonferrous metals and products. ........cccceccces 333-36 37,879 (0) 
Fabricated metal products... .....cccccccccccececees 3 60,745 (Ss) 


See footnotes at end of table 


1988-89 (continued) 


500 to 
999 


employees 
(S) 
$1,086 
(S$) 


(S) 
(S) 


(Dollars in miliions) 
1938 


Size of company 
5,060 to 10,000 to 25,000 or 
9,999 


1,000 to 
4,999 
employees 
$10, 764 
4,325 
6,439 


12,560 
(S) 


employees 
$3,491 
(0) 

(0) 


4,316 
(S) 


24,999 


$5,943 
(0) 
(0) 


11,051 
109, 163 


(Dollars in millions) 


1989 


Size of company 
5,000 to 10,000 to 25,000 or 


$350,218 


31,766 
7,975 
9,466 

(S) 

43,618 


16,214 
8,632 
20,772 


(S) 
9,926 
(S$) 
15,690 


(S) 


(S$) 


24,999 


$40,857 
(0) 
(0) 


(0) 
194 ,022 


more 


employees employees 
$464,335 $1,219,421 


1465, 726 
18,489 

(0) 
35,574 
74.516 


49,655 
(0) 
(0) 


140,615 
(D) 
(D) 
30, 19% 


(0) 
(D) 


Table B-19. Domestic net sales of R&D-performing companies, by industry, by size of company: 1988-89 (continued) 
(Dollars in millions] 
1989 
Size of company 
Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 


Industry SIC code Total 500 999 4,999 9,999 24,999 more 
funds employees employees employees employees employees employees 
ee 35 $168,984 (S) $17,030 $33,481 $23,793 19, 736 $54,372 
Office, computing, and accounting machines....... 357 78 ,837 $3, 162 10,925 6,967 13,486 4,701 39,597 
Other machinery, except electrical..............- 351-56, 358-59 90, 147 (S) 6,105 26,514 10,307 15,035 14,775 
Electrical equipment.........ccecccccccccccccceccess 36 217,146 (S$) 8,244 28,207 14,086 26,907 115,934 
Radio and TV receiving equipment................-. 365 2,968 (S) (D) (D) (D) 0 0 
Communication equipment... ......ccccccccccccecees 366 107,792 (S) (0) (0) (D) 5,423 85 ,539 
Electronic Components. .........cccccccccccccccees 367 52,690 (S) (S) 11, 160 2,902 7, 186 18,720 
Other electrical equipment...........ceceeceeeees 361-64, 369 53,696 (S) 4,915 11,343 (S) 14,298 11,675 
Transportation equipment.........cccccccccecceceees 37 408,687 (S) (S) 18, 186 12,578 33,983 334,701 
Motor vehicles and motor vehicles equipment...... 371 227,856 (D) (D) 12,533 (S) 14,359 186,790 
Other transportation equipment...........eeeeee-- 373-75 ,379 15,517 (S) (S) (S) 0 9,908 0 
PEOTS GHP GO EERs cocccccccecccccccccccceccse 372,376 165,314 (D) (D) 2,603 4,415 9,716 147,911 
- Professional and scientific instruments............ 38 78,213 (S) 3,026 10,199 6,147 3,970 45,984 
> Scientific and mechanical measuring instruments. . 381-82. 21,913 (D) 963 3,811 2,663 (D) (0) 
Optical, surgical, photographic, and other 

Pc ceccceescooeceeooceces eeccce secceces 383-87 56,300 (0) (S) 6,388 3,484 (D) (0) 

Other manufacturing industries......... PTTTTT TTT TT 27,31,39 38,774 (S) <S) 13,890 5,300 13,846 
Monmanufacturing industrieS.........ccccececceccees 10-11, 14-17,40- 510,403 (S) (S) (S) 64,288 110,758 204 ,597 


42, 44-51,53-54, 
56, 60,62-63, 72- 
73, 78, 806-07, 87 


(S) Data have been withheld due to imputation of 50 percent of more. 
(0) Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE: National Science Foundation, SRS 
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Table 8-20. Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing 
manufacturing companies, by industry and size of company: 


Industry and size of company 


Distribution by industry 


Food, kindred, and tobacco products(1).............. 
Textiles and apparel.........ccccccccccccccccccceees 
Lumber, wood products, and furniture...............- 
Paper and allied products.........cccccccccccesccees 
Chemicals and allied products..........ccceccccesess 


Industrial chemicals.........ccccccccccccccccccess 
Drugs and Medicines.........ccccccccccccccerccceces 
Other chemicals..... PTT TTTTTTTT TT TTT TTT TTT TTT TT Te 
Petroleum refining and extraction.........ceeececees 
Rubber products... . 2... cece ce cece cece cnc ccccccccees 
Stone, clay, and glass products.........cccccccecees 
Primary metals... 2... cccccccccccccccccccces ecccccece 
Ferrous metals and products.............. TTT TTT 
Nonferrous metals and products...........eceeeeees 
__, MEPPPPPPPTTTITITITITITITITITITITITT TTT TT Tee 


Office, computing, and accounting machines........ 
Other machinery, except electrical.............e-. 


Electrical equipment... .....ccccccccccnccscccccecces 


Radio and TV receiving equipment.......ccecesecess 
Communication equipment............ ecccccccccccccs 


Electronic Components..........s00. YTTTITITT TTT T 
Other electrical CQUIPMENT.... ccc ceccccccccceccncs 


Transportation CQUIPMONT... cece ecccccccccccccccees 
Motor vehicles and motor vehicles equipment....... 


Other transportation equipment......cccccccccccees 
Aircraft and MISSILES... cccccccccccccccccccesess 


See footnotes at end of table 


281-82 , 286 
284-85 , 287-89 


13,29 
30 
32 
33 


331-32,3398-99 
333-36 


34 
35 


357 
351-56,358-59 


selected years 


1979 1980 
2.6 3.0 
0.4 0.4 
0.4 0.4 
0.7 0.8 
1.0 1.0 
3.5 3.6 
3.2 3.3 
6.1 6.2 
1.8 1.9 
0.7 0.6 
1.9 2.2 
1.3 1.4 
0.6 0.7 
C.6 0.7 
0.7 0.7 
1.1 1.4 
4.5 5.0 

11.0 12.0 
2.1 2.3 
6.0 6.6 
2.5 4.3 
8.8 9.1 
7.1 7.9 
4.9 4.9 
3.8 4.9 
0.8 0.6 


1981 
3.1 


4.5 
(D) 


12.9 13.7 16.0 


[Percent] 
1982 1983 1984 1 
3.8 3.9 3.9 


(0) (BD) (0) 
7.2 7.9 6.8 
(0) (0) (Dd) 
11.0 11.5 9.8 1 
6.8 7.7 7.8 
(0) (0) (0) 
(0) 
4.5 4.0 3.4 


» (0) 
17.1 15.2 15.4 1 


(0) 
3.8 
(0) 


(0) 
(0) 


8.7 
(0) 
(0) 
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Table 8-20. Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing 


manufacturing companies, by industry and size of company: selected years (continued) 


Industry and size of company SIC code 1979 1980 
Professional and scientific instruments............. 38 7.3 7.5 
Scientific and mechanical measuring instruments... 381-82 7.3 8.4 
Optical, surgical, photographic, and other 
Pn coccceessoosseoooessooscoesooeoeoeese 383-87 7.2 6.9 
Other manufacturing industries (1)..........eeeeeeeee 27,31,39 0.4 0.4 


Distribution by size of company 
(Based on number of employees) 


I TT TT TT TT TT TTT TTTTTTTT ETT TTT TT TTT TTT TTT Te 1.6 
itn. ceeceeeeeneoseseoneesosseeeeesesoses eseeesesocoseseees 

Di it i ocnccagenecosesesonseeseeooesesoesese Seoeeeeoseoeoeeees 1.8 
SS rrr eaeeeseeonseness 600000000000000008 1.3 
TTT TTT TTT TTT TTT TT ETT TT TTT TTT TTT TTT 1.7 
25,000 or more......cccccccccccccees peecccecececcees eoeceoeseceosesoes 3.8 


(0) Data have been withheld to avoid disclosing operations of individual companies. 


1981 
8.1 
(0) 
(0) 


(0) 


(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 


SOURCE: National Science Foundation, SRS 
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(Percent) 
1982 1983 
8.4 8.6 
(0) (0) 
(D>) (0) 
(D) (0) 
1.8 2.5 
1.9 2.0 
1.7 1.7 
2.4 2.8 
5.4 5.5 


1984 
8.3 
(0) 
(0) 


(0) 
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1985 
8.9 
(D) 
(0) 
(D) 
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1986 
8.8 
(0) 
(0) 
1.2 


1987 1988 
7.9 7.5 
(0) 8.5 
(0) 7.1 
(D) (0) 
3.9 3.6 
2.3 2.2 
2.6 2.5 
2.3 2.3 
3.1 3.1 
6.6 6.6 


1989 
7.4 
8.5 
6.9 


LL 


Table 6-21. Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing 
manufacturing companies, by industry and size of company: 1979-89 
Industry and size of company SIC code 1979 1980 1981 1982 
BEM ccccccese peeeecooneseeoncoobcoeseoesesees coccesooeeoosooses 1.9% 2.1% 2.2 
Distribution by industry 
Food, kindred, and tobacco products(1).............-. 20,21 (D) (D) 0.4 0.4 
Textiles and apparel............... secceoeeoecoocese 22,23 (D) (0) 0.4 0.5 
Lumber, wood products, and furniture...............- 24,25 0.7 0.8 0.8 0.8 
Paper and allied products... .......cccccccccecccccees 26 (D) 1.0 1.0 1.1 
Chemicals and allied products.............+.. eccescecs 28 3.2 3.3 3.4 4.0 
Industrial chemicals............ eeeees peneneeeneee 281-82, 286 2.6 2.8 2.8 3.5 
Drugs and medicines... ......cccccccccccccccccceees 283 (0) 6.1 6.3 7.0 
Ee 284-85 , 287-89 (0) 1.9 2.1 2.3 
Petroleum refining and extraction........... aececoeee 13,29 0.6 0.5 0.6 0.8 
Rubber products... 2... cece ccccccccccccseccccseccssece 30 (0) (D0) 1.9 1.7 
Stone, clay, and glass productS.........ccsceeecceees 32 (0) 1.3 1.4 1.7 
POUT GeeDc co cccccccccccccccccococcceccocccccece 33 0.5 0.5 0.7 0.8 
Ferrous metals and productS.......cecccccecccccecs 331-32, 3398-99 0.5 0.5 0.6 0.6 
Nonferrous metais and productS..........ceeeseeees 333-36 0.6 0.6 1.0 1.3 
Fabricated metal products.........ssceeeeees rT TTT T 34 1.0 1.2 1.2 1.2 
Machinery......... TTTTTTITITITITITITITIT TTT TTT TTT 35 4.2 4.5 4.4 5.0 
Office, computing, and accounting machines........ 357 10.1 10.4 9.7 10.4 
Other machinery, except electrical................ 351-56,358-59 2.0 2.2 2.3 2.4 
Electrical Equipment... ...cccccccccccccccccccccccees 36 3.6 3.9 4.2 4.4 
Radio and TV receiving equipment............0--50- 365 1.7 2.7 2.6 3.3 
Communication equipment............ YTTTTTTT TTT Te 366 5.0 5.4 6.0 6.7 
ELECTFOMIC COMPONENTS... ...cccecccceecccceeccceces 367 (0) 5.9 5.7 5.2 
Other electrical equipment.........scccecceccceces 361-64 , 369 (D) 2.5 2.8 2.3 
Transportation equipment 37 
Motor vehicles and motor vehicles equipment....... 371 3.2 4.2 3.9 4.0 
Other transportation equipment.......cccseeccccees 373-75 ,379 (D) 0.3 0.3 0.7 
Aircraft eu Dn nnsancecoseseesoeeesoooeeese 372,376 3.5 3.8 4.6 5.1 


See footnotes at end of table 
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Table 8-21. Company and other (except Federal) RED funds as a percent of net sales in R&D-performing 
1979-89 (continued) 


manufacturing companies, by industry and size of company: 


Industry and size of company SIC code 
Professional and scientific instruments............. 38 
Scientific and mechanical measuring instruments... 381-82 
Optical, surgical, photographic, and other 
EET LE I a 383-87 
Other manufacturing industries (1)............ese05- 27,31,39 


Distribution by size of company 
{Based on number of employees) 


i anne neneaseneceeeees 06000000000606 pease enecedaneseocoscons 
naan eee cee keeeeeececeeesebeseeheeese 060000608000000066 
i i a a aseceoeeeesesseeeeeeeeeeoeeeeeeeeees coeneeceeesoesoecs 
5,000 to 9,999........... secnace pdienanesenenebeshee £66000000060600086 
PTI. noon cacaneneebescbedcboebeene eccebeacoccccecses 
a OP Gineccoceseoceosooecooscoes pescece nesecde ebnececeseseocooes 


(1) Until 1984, tobacco products, SIC 21, wes included with “other manufacturing industries.” 
(D) Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE: Wational Science Foundation, SRS 


1979 


5.8% 6.1% 6.7% 7.3% 7.7% 7.6% 8.3% B.2% 7.5% 7.3% 7.2% 


5.8 
5.9 
0.4 


1980 


6.2 
6.0 
0.4 


vu ONYWV & 


1982 


7.6 
7.1 
0.8 


1983 


8.8 
7.1 
1.0 


wi wen ft 
- wWwo nw 


1985 


8.4 
8.1 
1.0 


1986 


8.4 
8.0 
1.2 


1987 


8.1 
7.2 
1.1 


. - et et om 
@ Vio fw oo 


1988 


8.4 
6.9 
1.1 


~“ 
ie) 


Table 8-22. Total an ng. Federal, and other) RED funds es a percent of net sales in R&D-performing 
ng compen ze 


menufectur fes remked by size of R&D program, by industry: 1989 
Totel R&D funds 
@s @ percent of 1 sales 
First 4 Wext 4 Wext 12 
Industry SIC code companies companies companies 
EE ee ee eeeeeeeeeeeeeeeeae 11.2 x 12.3 x 13.1 
Food, kindred, and tobacco products.........ccesesees 20,21 0.9 1.1 0.5 
Textiles OMd apparel... cc cccccccccccccccccccecesecess 22,23 (Ss) 0.3 0.4 
Lumber, wood , and furniture. ......ccccecceess 24,25 1.4 0.8 0.7 
Paper and all ed PTT TTITITITITITITITITITTTTe 26 1.1 1.0 0.7 
Chemicals and ail Od PPOGUCtS...ccecccccccccccceccecs 28 7.1 7.5 6.7 
Industrial non e00000000000000000000000006 281-82, 286 6.0 2.9 3.7 
Drugs eee eee nemeeenene 283 12.3 9.1 9.1 
Other 1th ein eeeeeeeneanemenaneanene 284-85 , 287-89 5.0 2.8 2.0 
Petroleum refining and extraction........ccccccceeess 13,29 1.4 0.9 0.5 
Rubber eeeeeeeeeeeeee ee eeeeeeeeeeeeeeeeeeeeee 30 3.6 2.7 1.5 
Stone, clay, and glass productS.......ccceccccccceces 32 4.5 1.8 1.0 
Primary 1-2 0000600060000000000000000000C0S0S0C 33 0.9 ¢ ) 1.1 
Ferrous metals and productS.......ccceccccccccccess 331-32,3398-99 (0) 1.0 0.8 
Nonferrous metals and products.........ceesceeceees 333-36 2.0 1.8 0.7 
Fabricated metal PRODUCTS... nce cccccccccccceccccceees 3% 4.4 1.8 1.1 
MOCHINGErY...cccccccccccceccccccccccceeesecceseesesess 35 21.1 9.7 7.6 
Office, computing, and accounting machines......... 357 21.1 16.9 8.4 
Other machinery, except electrical .cccccccccccccces 351-56, 358-59 5.0 6.3 3.3 
Electrical CS BY.) 12.5 9.4 9.3 
Radio and TV receiving equipment........cccececeees 365 3.4 (Ss) (S$) 
Communication CQUIPMONT. 0. cece ecccceecceeceeeeseess 366 11.6 10.1 6.4 
EL@CTrOMmic COMPOMENTS.. 2. cc cccccccncececcecesceces 367 12.2 13.6 10.8 
Other electrical OQUIPMONT. ccc cece cccceccececees 361-64, 369 5.1 2.0 1.8 
Transportation equipment 37 8.2 21.6 10.3 
eer vehicles - Soe equipment........ a7-75 a > = a 
transportation equipment.......seeccccecceces -15, ° (S$) (S$) 
Aircraft > rT eT TT 372,376 20.7 14.1 12.6 


See footnotes at end of table 


Totel R&D funds 


(Dollers in millions) 


First 4 
companies 


$20,012 
559 

86 

89 

310 
3,025 
2,558 
2,135 
1,085 


1,233 


Next 4 
companies 


$12,519 


Table 8-22. ween i Federal, and other) RED funds as a percent of net sales in R&D-performing 
ng companies. ranked by size of RED program, by industry: 1989 (continued) 
Total R&D funds Totel R&D funds 
as @ percent of net sales (oilers in millions) 
(Percent) 
First 4 Next 4 Wext 12 First 4 Next 4 Wext 12 
Industry SIC code companies companies compenies companies companies compenies 
Professional and scientific instruments.............. 38 9.0% 6.6% 9.0% $3,587 $649 $510 
Scientific and mechanical measuring instruments.... 381-82 (dD) 8.3 3.8 (D) & 121 
Optical, surgical, Ps, and other 
ere iat ancy art 383-87 7.3 11.6 6.5 2,762 455 310 
Other manwfecturing industries......... pecccececccecs 27,31,39 2.0 2.4 1.5 153 % 80 


WOTE: Rankings were based on total (company, Federal, and other) R&D funds. 


(0) Date have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: Wational Science Foundation, SRS 
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Table 8-23. Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing 
manufacturing companies ranked by size of company-financed R&D program, by industry: 1989 


Company and other R&D funds Company and other R&D funds 
as a percent of net sales (Dollars in millions) 
(Percent) 
Industry SIC code 

First 4 Next 4 Next 12 First 4 Next 4 Next 12 
companies companies companies companies companies companies 
Sind eeeeeeeeeeneeseeSeSeSeeseeee 04002000000000000 7.1% 7.8% 5.9% $15,410 $4,784 $9,048 
Food, kindred, and tobacco products.......... 20,21 0.9 1.1 0.5 559 197 296 
Textiles and apparel. ........2ccccccccccccees 22,23 (Ss) 0.3 0.4 (S) 35 39 
Lumber, wood products, and furniture......... 24,25 1.4 0.8 0.7 8&9 23 32 
Paper and allied products.............+see0-: 26 1.1 1.1 0.7 310 120 138 
Chemicals and allied products...............- 28 7.1 7.5 6.7 3,020 1,871 3,060 
Industrial chemicals............ccceseceees 281-82, 286 6.0 2.8 3.5 2,550 553 624 
Drugs and medicines..........cccccccccccees 283 12.3 9.1 9.1 2,134 1,191 1,674 
Other chemicals.........ccccceccccccececces 284-85 , 287-89 5.0 2.8 2.0 1,085 217 233 
Petroleum refining and extraction............ 13,29 1.4 0.9 0.6 1,231 543 262 
SE MI. cn cccccceseenoscoocoescoosoces 30 3.6 1.8 1.8 423 69 96 
Stone, clay, and glass products.............. 32 4.4 1.8 1.0 654 104 68 
Pe Sn coccosesecoosceseeeceeecoocsece 33 0.9 1.6 1.0 289 117 187 
Ferrous metals and productS.............++- 331-32,3398-99 (0) 1.0 1.0 128 65 57 
© Nonferrous metals and products............. 333-36 1.9 1.6 0.7 278 82 78 
rs Fabricated metal products...............2200- 34 2.8 1.7 1.1 236 87 85 
PE Po cccccccccocccsccecescoecesecceecces 35 18.4 9.6 7.5 7,393 1,256 1,510 

Office, computing, and accounting 
machines......... PPPeTT TTT TT TTT TTTT TTT Te 357 18.4 16.9 8.3 7,393 1,037 1,051 
Other machinery, except electrical......... 351-56, 358-59 4.9 4.7 3.3 853 224 313 
Electrical equipment...........cceecccccceecs 36 9.3 5.5 4.6 4,902 1,160 1,907 
Radio and TV receiving equipment........... 365 3.4 (S) (S) 62 (S) (S) 
Communication equipment.............. ecccce 366 7.2 3.0 5.4 3,893 803 547 
Electronic COMPOMENtS.......cceccececececes 367 13.9 6.5 8.8 2,152 608 483 
Other electrical equipment...........seee0- 361-64, 369 5.0 2.0 1.8 373 171 218 
Transportation equipment........... ecccceccee 37 4.5 3.9 3.8 9,644 2,633 2,103 

Motor vehicles and motor vehicles 
iP eemtasesnesssscssozsossccocccoocooss 373 my 4 (Ss) 0.7 oe 117 111 
transportation equipment..........ee0. : ° (Ss) (S) (Ss) (Ss) 
Aircraft and in. .62006660060000060666 372.376 4.0 5.5 2.1 3,388 1,636 859 

See footnotes at end of table 


cs 


Table 8-23. Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing 


manufacturing companies ranked by size of company-financed R&D program, by industry: 


Company and other R&D funds 
as a percent of net sales 


(Percent) 
Industry SIC code 
First 4 Next 4 
companies companies 
Professional and scientific instruments...... 38 8.8 % (S) 
Scientific and mechanical measur ing 
EL EE 381-82 (D) 8.3 
Optical, surgical, photographic, and 
i Us <2. nee eeeneeneneeeess 383-87 7.1 11.6 
Other manufacturing industries............... 27,31,39 2.0 2.4 


NOTE: Rankings were based on company and other (except Federal) R&D funds. 


(S) Data have been withheld due to imputation of 50 percent or more. 
(D) Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE: National Science Foundation, SRS 


SA 


Next 12 
companies 


9.0% 


3.8 
7.2 
1.5 


1989 (continued) 


Cc 


and other R&D funds 


[Dollars in millions) 


First 4 
companies 


$3,500 


(0) 
2,675 
153 


Next 4 
companies 


(S) 


Next 12 
companies 


$510 


£8 


Table 8-24. Federal R&D funds as a percent of net sales in R&D-performing manufacturing 
companies ranked by size of Federal R&D program, by industry: 1989 


Federal R&D funds 
as a percent of net sales 


(Percent) 
Industry SIC code 

First 4 Next 4 Next 12 
companies companies companies 
Doccececeseceses sonsocoosoceoooese ee eenes secceeceses ° 17.7 3.4 5.2 
Food, kindred, amd tobacco products.......... 20,21 (0) 0.0 0.0 
Textiles and apparel.........cecccccccccccces 22,23 (0) 0.0 0.0 
Lumber, wood products, and furniture......... 24,25 0.0 0.0 0.0 
Paper and allied products..............+- eece 26 0.0 0.0 0.0 
Chemicals and allied products...............+. 28 1.3 0.1 0.0 
Industrial chemicals..........c.ceeeees secs 281-82, 286 1.3 0.1 0.0 
Drugs and medicines.........ssseceeceees eee 0.0 (D) 0.0 
Other chemicals. ........ccccccccccccccccees 284-85 , 287-89 (D) 0.0 0.0 
Petroleum refining and extraction............ 13,29 (S) 0.0 0.0 
Rubber product... .....ccccccccccccccccccccees 30 (D) 0.0 0.0 
Stone, clay, and glass products.............. 32 (D) 0.0 0.0 
Primary metals.............-. pesceeceoosecese 33 (D) (S) (0) 
Ferrous metals and products................ 331-32, 3398-99 (S) 0.0 0.0 
Nonferrous metals and products.......... eee 333-36 (D) (D) 0.0 
Fabricated metal products........cccceccceess 34 1.6 (D) 0.0 
Machinery.............- pececccoooecoseocoeooce 35 (0) 0.3 0.4 

Office, computing, and accounting 
hs) tibia nee anes eeeeesansane 357 (D) (dD) 0.0 
Other machinery, except electrical...... eee 351-56,358-59 0.8 0.4 0.2 
Electrical equipment...... TTTTTTTTTT TTT TT Te 36 5.6 7.5 2.7 
Radio and TV receiving equipment........... 365 0.0 0.0 0.0 
Communication equipment........cccccecseees 366 5.6 8.8 3.5 
Electronic c rrr TrTirsrvrTrrrrfrfrfrsT 367 2.1 3.7 0.5 
Other electrical equipment...........eeeee- 361-64 , 369 0.6 (0) 0.0 
Transportation CQUIPMENT.. cc ccccccceccccccces 37 17.7 (Dd) 5.1 

Motor vehicles and motor vehicles 
SQUIPMONT.. ccc ccccccccecccrcceeceseceseses 371 (0) (0) 0.0 
Other tr tation equipment..........0. 373-75,379 1.0 0.0 0.0 
Aircraft and missiles......cccccccccccccees 372,376 17.7 11.4 7.4 


See footnotes at end of table 


6B 


Federal R&D funds 


(Dollars in millions) 


First 4 
companies 


Next 4 
companies 


$4,908 


Next 12 
companies 


$9,059 
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Table 8-24. Federal R&D funds as a percent of net sales in R&D-performing manufacturing 
companies ranked by size of Federal R&D program, by industry: 1989 (continued) 


Federal R&D funds 
@s @ percent of net sales 


(Percent) 
Industry SIC code 
First 4 Next 4 Next 12 
companies companies companies 
Professional and scientific instruments...... 38 (D) (Ss) 0.2% 
Scientific and mechanical measuring 
RUINED. ..0000060660000000000 00000 cece 381-82 (Dd) 0.0 0.0 
Optical, surgical, photographic, and 
GEREP WSFUIEBR. ccccccccecccococcceccececes 383-87 (Dd) 0.0 (Dd) 
Other manufacturing industries............... 27,31,39 (Dd) 0.0 0.0 


Note: Rankings were based upon Federal R&D funds. 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 


SOURCE: Wational Science Foundation, SRS 


i inci 


Federal R&D funds 


(Dollars in millions) 


First 4 
companies 


(D) 


(0) 
(0) 
(D) 


Next 4 
companies 


(S$) 


Next 12 
companies 


$3 


(D) 


Table 8-25. Total (company, Federal, and other) funds for basic research, applied research, and development performance, 
in current and in 1982 constant dollars: 1953-89 


(Dollars in millions) 
Total Basic research Applied research Development 


Year current constent current constant current constant current constant 
dollars dollars dollars dollars dollars dollars dollars dollars 


1953 (1)... cccceceeecceccccceccceee $3,630 $14,021 $151 $583 $726 $2,806 $2,753 $10,633 
1956 (1). ccc ccccccccccccccccccccess 4,070 15,475 166 631 B14 3,095 3,090 11,749 
1955 (1). cc cccccccceccccccccccccees 4,640 17,090 189 696 928 =: 33,418 3,523 12,976 
it cttnetsinememnaneaasenenaenes 6,605 23,530 253 901 1,268 4,517 5,08 18,112 
ll nenenbemaanens sateiaininanniaiihibenes 7,731 26,585 271 932 1,670 5,763 5,790 19,911 
A 8,389 28,276 295 99% 1,911 6,441 6,183 20,839 
ll dethinbeaninneaniebnaheanesos 9,618 31,597 320 1,051 1,991 6,541 7,307 26,005 
ee 10,509 33,955 376 1,215 2,029 6,556 8,106 26,184 
eT 10,908 34,917 395 1,264 1,977 6,328 8,537 27,327 
i sinecaidealenitenteiabeteineniaitaideinenciel 11,464 35,892 488 1,528 2,449 7,668 8,527 26,697 
i ehldeenenenneneansennees 12,630 38,981 522 1,611 2,457 7,583 9,651 29,787 
ll csshedenahenananmennoenooneees 13,512 41,032 549 1,667 2,600 7,89 10,363 31,470 
1965...... a eendeenesbbennannt 14,185 41,992 592 1,753 2,658 7,869 10,935 32,371 
iniiiereimemnannensenasnasens 15,548 46,676 624 1,765 2,843 8,132 12,081 34,557 
ll iiadianetiindens sanmmenaniens 16,385 45,590 629 1,750 2,915 8,111 12,841 35,729 
1968.......... liemeeadadammenanidds 17,429  46,19% 642 1,702 3,126 8,280 13,663 36,213 
i debshnaktthesaabenneoesoooes 18,308 46,023 618 1,554 3,287 8,263 14,403 36,207 
SE peeeateonene es 18,067 42,986 602 1,432 3,427 8,154 14,038 33,400 
ae lid penetadeheataonen 18,320 41,280 590 1,329 3,415 7,695 14,315 32,256 
ee = aa cececeeee 19,552 42,056 593 1,276 3,514 7,559 15,465 33,222 
i cenmuesubed cececccccccccccees 21,269 62,893 631 1,274 3,825 7,721 16,793 33,898 
i stess dneigiibebimeeeosesnes -. 22,887 462,415 699 1,295 4,288 7,%7 17,900 33,173 
i iiinntntentnineeatnentucent 24,187 40,781 730 1,231 4,570 7,705 18,887 31,845 
i attiheenee esieeteaneetnents 26,997 42,805 819 1,299 5,112 8,105 21,066 33,401 
ssdinibbnestonseeus maine -- 29,825 66,330 911 1,354 5,636 8,377 23,278 34,599 
«iy «Seereeepeeeeeeeeee: =6lm 1,035 1,433 6,300 8,723 25,969 35,958 
CCC: £ ie = 1,158 1,476 7,225 9,196 29,863 37,983 
ere sepaeeasens 44,505 51,919 1,325 1,546 8,450 9,858 34,730 40,516 
Ti aeades saiensocnneeseetbontess 51,810 55,140 1,614 1,718 10,699 11,387 39,497 42,036 
tT Uiettnhiedenkenanecensoeese 58,650 58,650 1,904 1,906 12,323 12,323 64,4623 44,423 
eee T = 2,223 2,160 13,927 13,409 49,118 47,293 
i oniedintieeteeasooessseress 7%,800 69,433 2,608 2,621 15,765 14,636 56,427 52,378 
ee = —h 2,862 2,580 18,255 16,453 63,122 56,892 
CT ie 4,067 3,556 19,759 17,360 64,031 56,256 
TACT Be 4,326 3,682 19,813 16,872 68,016 57,920 
ihdinedninhneenenbeaneseees .. 97,889 80,680 4,263 3,497 20,757 17,108 72,889 60,075 
CRTC CCI » Re | 4,000 3,167 23,086 18,277 7%,513 58,992 


(1) Cherecter-of-work estimates were made by the Wationel Science Foundation. See: National Science Foundation, 
National Petterns of RED Resources: 1990, Final Report, NSF 90-316. 


WOTES: The cheracter-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly 
comperable with date for 1985 and earlier years. See technical notes for a more complete discussion of this change. 


The 1962 GNP implicit price deflator was used to convert current dollars to constant dollars. 


SOURCE: Wational Science Foundation, SRS. 
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Table 826: Funds for basic research, applied research, and development, by industry, by source of funds: 1987 


Distribution by industry 


DERE . cocccoceoeeooeesosssosooeceooooooooeees 


kindred, and tobacco products........sseee+s 

— and apperel 5 and taredtwe............. 
Lumber, ty oo eseenereeee *eeenee 
Paper and allied ie SE ore eseeeeereee . 
Chemicals and oe PRODUCTS... cc cccccccccccceeces 
Industrial chemicais....... TTT TTT TTT TTT secce 
Orugs and medicines... sere eeeeeeeeeeeeeeeeeeeee 
Other i. -.sa2000000000000006 eeree eseeeeee 


Petroleum refining and extraction. ........ssseee0. 
Rubber PROGUICES. 0c ccc cccccsccceecceseeesscseseeees 
Stone, clay, and glasS Products... ..ccceccccecece 
Primary meteis.... eee eeeee eeeeee eee eee eeeesceeeeeee 


Ferrous metals ard Product... ....cccccceccccees 
Nonferrous metals and productS........-.seeeeees 


Fabricated metal Product... .....ccccccccccces pecee 
Machinery. see eee eeee eee eeeeeeee eee eee eeeeee eenreeere 


Office, computing, and accounting mechines...... 
Other machinery, except electrical...........++- 


Electrical equipment.......... ccccecece PTTTTTTTT TTT 


Radio and TV receiving equipment...........ee05- 
Communication equipment......... PTTTTITITT TTT Te 


Electronic components......... TTTTTITIT TTT TTT 
Other electrical equipment... PTTTTTTTTITT TTT Te 


Transportation equipment..........+. WTTTTTTTT TTT 
Motor vehicles and motor vehicles equipment..... 


Other transportation equipment..........ceeeeees 
Aircraft and missiles.......... PTTTTITITITTT TTL 


See footnotes at end of table 


& 


Total 


(0) 


(0) 
24,458 


Sb 


Total 

Federal Company 
$92,155 $30,752 $61,403 
2 1,206 
(Dd) 243 
0 137 
(0) 604 
190 69,445 
185 0«=s« 3, 531 
(02> 4,095 
(o> 1,819 
% 81,883 
(0) 596 
10 985 
19 711 
(Dd) 249 
(0) 462 

150 
(0) 10,577 
(0) ,193 
2,38 
5,399 10,449 
0 139 
4,729 5,455 
656 3,630 
4% ~ 861,225 
20,784 13,462 
(0) 7,167 


(0) 
18,519 5,939 


(Dollars in millions) 


Totel Federal Company 


$4,324 


$740 


$3,583 


Total 


(Dd) 
11 


Applied 
Federal Company 
$19,813 $4,660 $15,153 
(0) 419 
0 11 
0 (S$) 
0 223 
105 «= 33, 586 
105 =—«:1,291 
0 1,568 
0 727 
(Dd) 910 
(0) (0) 
(0) (S$) 
(Dd) 253 
(0) (0) 
(0) (0) 
(0) 126 
(o> 1,782 
«> 1,328 
(0) 654 
(0) (0) 
0 (0) 
(0) (0) 
(0) (S$) 
(0) 204 
(0) (0) 
(0) (0) 
(0) (0) 
(0) 1,232 


Development 

Totel Federal Company 
$68,016 $25,350 $42,666 
720 0 720 
(0) (D0) 200 
76 0 76 

(D0) (dD) 336 
5,242 700=s« 5, 171 
(0) (0) 1,969 
(0) (02>) 2,167 
1,056 0 1,056 
879 9 870 
454 (0) (dD) 
(0) (0) 374% 
399 e 388 
(0) (D) 113 
(0) (0) 275 
(0) (0) 458 
(0) (o> 8,515 
(0) (o>) 6,711 
(0) (0) 1,804 
11,206 4,252 6,954 
63 0 «S) 
8,361 3,963 4,398 
(0) (0) (0) 
(0) (0) (0) 
29,796 18,578 11,218 
(0) (0) 6,471 
(0) (0) 130 
21,091 16,475 4,617 


Table 626: Funds for besic research, applied research, and development, by industry, by source of funds: 1987 (continued) 
(ollers in millions) 


Total Basic Appl ied 
Distribution by industry SIC code Totel Federal Company Totel Federal Company Totel Federal Company 
Professionnel end scientisic instruments........... 38 $5,222 $272 %4,950 (Dd) (dD) $564 (d) (0) ($) 
Scientific end mechanical measuring instruments. 381-82 (dD) (o> 1,598 $170 $0 170 (dD) (0) ($s) 
Optical, surgical, photographic, and other 

LE EL LIE IE seen ee ** 383-87 (0) (dD) 3,352 (0) (Dd) «s) (0) (0) ($s) 
Other manwfacturing industries. .........cccccceees 27,31,39 (dD) (Dd) 38o (s) 0 (s) $38 $0 $38 
Wormanufecturing industries. ........ -<ccccecceeees 10-11, 14-17,40- 7,84 2,700 5,144 706 295 (=> <,548 1,139 ($s) 

42,44-51,53-S4, 

$6,60,62-63, 72- 

73, 78, 806-07 ,87 


(0) Date heave been withheld to avoid disclosing operations of individuel companies. 
(S) Date have been withheld due *o imputation of more than 50 sercent. 


WOTE: The cherecter-of-work estimation procedure was revised for 1966 and later years; hence, these date ere not directly 
comperable with date for 1985 and earlier years. See technical notes for e more complete discussion of tnis change. 


SOURCE: Wationel Science Foundation, SRS 


os) 
~ 


37 - 


Devel opment 
Total Federel Compeny 
(Ss) (Ss) (Ss) 
(0) (D>) $1,161 
(0) (0) (S$) 
$316 $0 316 
6,590 1,266 (Ss) 


© 
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Table 827: Funds for basic research, applied research, and development, by industry, by source of funds: 1988 
(Dollars in millions) 


Total Basic Appl ied 
Distribution by industry SIC code Total Federal Company Total Federal Company Total Federal Company 
WEEE ccccccoccccccceecese neeneeeeeees n90eeceocesescnsoeseos -. $97,889 $32,306 $65,583 $4,243 $891 $3,353 $20,757 $4,558 $16,199 
Food, kindred, and tobacco products........ eevcces 20,21 (0) (D>) 1,192 51 0 51 428 0 428 
Textiles and apparel a aiinamedeieesensesoeesee 90ee 22,23 (D) (0) 210 (D) 0 (D) (dD) 0 (0) 
Lumber, wood products, and furniture 90000000e0ees 24,25 (0) (D) 156 (Dd) 0 (0) (Dd) 0 (0) 
Paper and allied products........ snenceneesoeeooes 26 (0) (D) 664 52 0 52 (0) (D) 234 
Chemicals and allied products........ccescecceeees 28 10,772 199 10,573 829 12 817 4,378 109 «4,269 
Industrial chemicals........ccesescccccccseceees 281-82, 286 3,959 196 3,763 302 12 290 (dD) (D> 1,459 
Drugs and medicines.......cccccesccccccccesccess 283 4,746 3. (4,743 (S) 0 (S) (D) (D>) 1,947 
Other GREMIEBIS...cccccccccscccccccccsccccccccece 284-85 , 287-89 2,067 0 2,067 51 0 51 0 863 
Petroleum refining and extraction...... 99000000006 13,29 1,944 21 1,923 (0) (0) 97 (0) (D) 994 
Rubber Product’S......cescccccccccccccecccccecceces 30 (0) (0) 635 58 0 58 (0) (0) 130 
Stone, clay, and glass products peececccesooooecose 32 (0) (0) 826 163 0 163 (D) (0) (S$) 
PRIGRTY GBCBIS. 2 cccccccccccccccccccccccocccccccccs 33 663 21 642 69 0 69 (0) (0) 231 
Ferrous metals and products....... TTT TTT TTT TTT 331-32,3398-99 258 1 257 . 0 4 (0) (0) 127 
Nonferrous metals and productS.......sseeceeeees 333-36 405 20 385 65 0 65 (0) (Dd) 104 
Fabricated metal products. *eseeee eeeeeeeeeeeeeeeeeee 34 829 142 687 56 0 56 (D) (0) 152 
Machinery.......+«+. aeccccccooce pecccceeecoooceces 35 (0) (0) 11,992 (0) (0) 260 (0) (02> 2,061 
Office, computing, and accounting machines...... 357 (0) (D>) 9,371 (0) (0) 164 (0) (02> 1,584 
Other machinery, except electrical.............. 351-56,358-59 2,719 98 2,621 96 0 96 (Dd) (0) 478 
Electrical eEqQuipment........ccecccccccccccceecsees 36 16,242 5,369 10,873 610 26 584 3,806 1,026 2,778 
Radio and TV receiving equipment...........-+. 365 139 0 139 (0) 0 (0) (0) 0 (0) 
Communication equipment... ...ccccccccccccceecees 366 10,296 4,621 5,675 (0) 25 (0) 1,426 (0) (0) 
EleCtromic COMPONENTS... 2... cece esccceceecsceees 367 4,607 728 3,879 (0) (0) (S$) (0) (0> 1,731 
Other electrical equipment........cceececccccees 361-64, 369 1,200 20 «1,180 119 0 (S$) 208 0 208 
Transportation equipment...........++. TTT TTT TT 37 36,338 22,176 14,162 472 263 209 3,920 2,061 1,859 
Motor vehicles and motor vehicles equipment..... 371 (0) (0) 7,769 (0) 0 (0) (D0) (0) (0) 
Other transportation equipment..........eeeeeees 373-75,379 (0) (0) 370 (0) 0 (0) (0) (0) (0) 
Aircraft and missiles.......cccccccccccceceeeess 372,376 25,900 19,877 6,023 366 263 103 2,996 1,915 1,079 


See footnotes at end of “able 


Development 


Total 


Federal Company 


$72,889 $26,857 $46,032 


31,946 
(0) 


(0) 
22,540 


(0) 713 
(0) 176 
(0) 8&9 
0 378 
78 5,487 
(D) 2,014 
(D>) 2,320 
1,152 

13 832 
(0) 447 
1 230 
(0) 342 
(0) 127 
(0) 216 
(D) 479 
(0) 9,671 
(0) 7,626 
(0) 2,047 
4,317 7,512 
0 (0) 
(0) (0) 
(D0) 2,006 
20 853 


19,852 12,094 
(0) (0) 


(D) (D) 
17,700 4,840 
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Table 827: Funds for basic research, applied research, and development, by industry, by source of funds: 1988 (continued) 


Distribution by industry SIC code 
Professional and scientific instruments........... 38 
Scientific and mechanical measuring instruments. 381-82 

ical, surgical, photographic, and other 

MBCPUMeNtS.. wcccccce eeeeseeeeee eeeeeeevneeeeeeeeee 383-87 
Other manufacturing CN eee 27,31,39 
Normanufecturing industries....... eseeeee eeeeceees 10°11, 14-17,40- 
42,44-51,53-54, 
56,60,62-63,72- 


73; 78,806-07,87 


Total 

$5,426 
1,734 
3,692 


(0) 
8,113 


Total 
Federal Company 
$120 $5,306 
(Ss) 1,710 
96 3,596 
2,733 5,360 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S$) Data have been withheld due to imputation of more than 50 percent. 


Total 
(0) 
$165 
(D) 


0 
980 


Basic 


(Dollars in millions) 


Federal Company 


(0) 
$0 
(0) 


0 
577 


$487 
165 
323 


0 
403 


Total 
(0) 
(D) 
(D) 


$49 
2,208 


NOTE: The cheracter-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly 
comparable with data for 1985 and earlier years. See technical notes for a more complete discussion of this change. 


SOURCE: National Science Foundation, SRS 
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Appl ied 
Federal Company 
(D) $1,139 
(0) 276 
(D) 863 
$0 49 
821 1,387 


Development 
Total Federal Company 
$3,771 $91 $3,680 

(0) (D>) 1,269 

(0) (D>) 2,411 


334 0 33% 
4,926 1,356 3,570 


Table 828: Funds for basic research, applied research, and development, by industry, by source of funds: 1989 
(Dollars in millions) 


Total Basic Appl ied Devel opment 
Distribution by industry SIC code Totel Federal Company Total Federal Company Totel Federal Company Total Federal Company 
EE ee eeeeee eeeeeeeeeeeeeeeeeeee eeee $101,599 $31,366 $70,233 $4,000 $1,095 $2,905 $23 ,086 $4,825 $18,261 $74,513 $25 ,447 $49,066 
Food, kindred, and tobacco products..........ss++. 20,21 (0) (Dd) (s) 2 0 24 (D) (Dd) 468 (Dd) (D0) 791 
Textiles and apparel......ccccccecceccccecccceeees 22,23 (>) (> 212 (0) (> (0) ($) 0 (¢s) (0) (©) (S$) 
Lumber, wood products, and furniture.............- 24,25 170 0 170 (D) 0 (0) 53 0 53 93 0 93 
Paper and allied PPOGUCTS...ccccccccccceccccsccess 26 683 0 683 42 0 42 175 0 175 666 0 466 
Chemicals and allied products.........cccccccecees 28 11,537 87 11,450 797 ¥ 789 4,820 19 4,802 5,920 61 5,859 
Industrial chemicals........cccececceees eacecece 281-82, 286 4,056 & 3,972 322 g 314 1,584 «s>) 1,568 2,150 60 2,091 
Drugs and medicines.......... eeesccesess eoceeces 283 (0) (0) 5,206 (Ss) 0 (S$) (0) (o> 2,186 (0) (0) 2,585 
Other chemicals........ senseooooooooeoososeroses 284-85 , 287-89 (D) (02>) 2,271 40 0 40 (0) (D> =: 11, 067 (dD) (o>) 1,184 
Petroleum refining and extraction...........ssees- 13,29 2,066 (Ss) 2,050 (0) (0) 106 (D) (D) 988 965 10 956 
Rubber PFOGUCTS. 0. cecccccececccces eeeee eeeeeeeeee 30 (0) (0) 679 40 0 40 191 1 190 (0) (0) 449 
Stone, clay, and gless products.......... coccceces 32 (D) (D) 861 (0) (0) 181 (0) (D) 419 (0) (0) 261 
Primary metals...........+. eccoeceosoooccocossoece 33 768 34 734 (Ss) 0 (Ss) (0) (0) 262 416 20 396 
Ferrous metals and productS........-sceeeeeseess 331-32,3398-99 (D) (0) 270 (D) 0 (0) (0) (0) 134 (0) (0) 131 
Nonferrous metals and productS........secceecees 333-36 (D) (0) 463 (0) 0 (0) (0) (0) 128 (D) (0) 265 
Fabricated metal PFOGUCTS.. cnc cccccceccescssecsees 34 788 135 653 35 0 35 (0) «D) (Ss) 569 115 654 
Machinery.......... TYTTITTTT Ty TTTTITITITITVITIT TL 35 (0) (0) 13,216 (0) (0) (Ss) (0) (o>) 3,069 (0) (0) (Ss) 
Office, computing, and accounting machines...... 357 (0) (0) 10,533 (0) (D) (S) (0) (0) 2,473 (0) (0) (S). 
Other machinery, except electrical.............. 351-56,358-59 2,789 106 2,683 59 0 59 (0) (Dd) 595 2,106 77 =2,029 

te) 

=) Electrical equipment...........<- PTTTITITITI TTT TT 36 16,768 5,222 11,546 462 13 449 3,786 741 3,045 12,521 4,469 8,052 
Radio and TV receiving equipment...... pecccceces 365 85 0 85 (Ss) 0 (Ss) (0) 0 (0) (0) 0 (0) 
Communication equipment...... hatin han nebeneene 366 10,508 4,666 5,842 (0) (D) (0) (D) (0) (D) 8,821 4,081 4,740 
Electronic components.......... ceccece oeccececes 367 4,884 522 4,362 (Dd) (0) 54 (0) (D>) 1,924 (0) (0) 2,384 
Other electrical equipment... ....ccccccecccceces 361-64 , 369 1,292 358 «1,257 (0) 0 (0) 295 0 295 (0) (0) (0) 
TPANSPOFTAtiON EQUIPMENT. 2... cee ccececcneeeeneees 37 36,863 21,763 15,100 675 493 182 4,370 2,461 1,910 31,818 18,810 13,008 
Motor vehicles and motor vehicles equipment..... 371 (0) (0) 8,726 (0) 0 (0) (0) (D) (0) (0) (0) (0) 
Other transportation equipment......... oecccecce 373-75 ,379 (0) (0) 354 (0) 0 (0) (0) (0) (0) (0) (0) (0) 
Aircraft and missiles.......cccccccccccccccseees 372,376 25,654 19,634 6,020 582 493 90 3,322 2,311 1,012 21,749 16,831 4,919 


See footnotes at end of table 
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Table 628: Funds for basic research, applied research, and development, by industry, by source of funds: 1989 (continued) 
(Dollars in millions) 


Total Basic Appl ied 
Distribution by industry SIC code Total Federal Company Total Federal Company Total Federal Company 
Professional and scientific instruments........... 38 $5,763 $125 $5,638 (0) (D) $364 (D) (Dd) (Ss) 
Scientific and mechanical measuring instruments. 381-82 (D) (0) 1,858 $86 $0 86 (Dd) (0) (S) 
Optical, surgical, photographic, and other 
Sn cccccccececoceccccccoceccocecececes 383-87 (Dd) (0) 3,780 (0) (0) (Ss) (D) (D) (S) 
Other manufacturing industries............cceeeees 27,31,39 (Dd) (0) 402 (S) 0 (Ss) $63 $0 $63 
Normanufecturing industries. ..........sccceceesees 10-11, 14-17,40- 8,273 2,716 5,557 862 561 (Ss) 2,243 925 (S) 
42,44-51,53-54, 
56,60,62-63 


72- 
73, 78,806-07,87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S$) Data have been withheld due to imputation of more than 50 percent. 


WOTE: The character-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly 
comparable with date for 1985 and earlier years. See technical notes for a more complete discussion of this change. 


SOURCE: National Science Foundation, SRS 


Development 
Totel Federal Company 
(S) (S$) (S) 
(0) (D) $1,394 
(0) (0) (S$) 
$306 $1 305 
5,169 1,230 (S$) 


Table 8-29. Mumber of RiD-performing companies conducting basic research, by industry, by size of company: 1989 


Size of Company 
Less than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or more 
lien emp | oyees emp | oyees em | oyees employees em | oyees emp | oyees 
Basic Basic Basic Basic Basic Basic 
SIC code RED research RED research RED research RED research RED research RED research 
ee eeee ee eeeeeeeere 22,486 130 761 38 1,043 109 187 29 175 55 123 3% 
Food, kindred, and tobecco products........ 20,21 8 0 35 1 48 3 14 3 13 3 15 . 
Textiles Ord apparel... cc cccccccccccccccees 22,23 286 1 106 0 44 0 8& 2 9 1 4 1 
Lumber, wood ts, and furniture....... 24,25 78 1 27 1 37 2 7 0 6 1 1 0 
Paper end allied pocccccccccccoccce 26 261 0 13 2 32 3 v 0 8 1 3 0 
Chemicals and allied products..........s«+. 2 2,325 4 39 8 68 24 9 3 21 10 9 3 
Industriel nan eneneaennnnanens 281-82, 286 204 1 11 2 23 10 6 2 4 2 5 3 
Orugs ord medicines... ...cccccccccccceces 283 407 1 6 1 12 5 1 1 10 6 3 0 
Other ELI 284-85 , 287-89 1,714 z 22 5 33 9 2 0 7 2 1 0 
Petrolevm POF IMING. «2. ccccccccccccccccseces 29 104 0 3 0 11 2 5 1 4 4 7 4 
Rubber PRODUCTS... cc ccccceccccceececcecseces 30 308 1 35 2 133 2 5 1 6 2 1 0 
Stone, clay, end gless products...........+. 32 & 0 26 0 29 4 6 2 6 5 2 1 
Primary Tn 90506000000600SO00SOSCCCCCCE 33 169 1 23 0 41 ‘ 10 2 7 2 3 2 
Ferrous metals end products...........+.. 331-32,33986-99 80 0 10 0 20 2 7 0 3 0 2 1 
Nonferrous metals and products........... 333-36 89 1 13 0 21 2 3 2 . 2 1 1 
Fabricated metal products.......ccsccsecees % 861,907 1 57 1 60 3 10 2 7 1 0 0 
wo Mech NATTY cccccccccseseceesseeeeeeseresecese 35 2, 16 98 5 124 ¥ 26 2 11 2 7 1 
ad Office, computing, and eccounting 
Sn 0060006000000000000000O0000000e 357 431 7 24 2 28 1 11 0 3 1 ‘4 1 
Other machinery, except electrical....... 351-56,358-S9 2,104 9 7% 3 96 8 1S 2 8 1 3 0 
Electrical OQUIPMONE. . ccc cccecceececcceeees % 3,426 19 104 6 114 15 15 3 15 2 15 4 
Radio and TV receiving equipment......... 365 172 1 3 0 3 2 1 0 0 0 0 0 
Communication OQUIPMONE. 0. cnc eccccccees 366 613 ‘ 15 1 20 5 4 0 4 0 + 2 
Electromic Components. ......ccccccccccces 367 = 1,267 14 35 1 38 2 . 1 5 1 2 1 
Other electrical equipment..........sees 361-64,369 1,372 0 51 ~ 53 6 6 2 6 1 . 1 
Transportation equipment.......cccccecceees 37 150 0 32 2 45 7 9 3 16 5 18 8 
Motor vehicles and motor vehicles 
CQUIPMONE . cece ccc ceeeeeeeeeeeeeeseeee 371 100 0 19 | 25 3 5 2 6 | 4 1 
Other transportation equipment........... 373-75 ,379 49 0 6 0 7 2 0 0 4 1 0 0 
Aircraft | ae 372,376 1 0 7 1 11 2 4 1 6 3 14 7 


See footnotes at end of table 
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Table 8-29. Number of R&D-performing companies conducting besic research, by industry, by size of company: 1989 (continued) 


Size of Compeny 
Less then 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or mre 
exp | ocyees emp | oyees emp | oyees emp! oyees em | oyees em | oyees 
Industry Basic Basic Basic Basic Basic Basic 
RED research RED research RED research RED research RED research RED research 
Professional and scientific instruments.... 38 861,808 17 38 2 44 6 10 2 3 2 ‘ 1 
Scientific and mechanical measuring 
Si 0000 oteeeeeeteannannnoannd 381-82 979 10 15 0 18 2 5 0 1 0 0 0 
ical, surgical, photographic, and other 
EE 383-87 829 7 23 2 26 ‘ 5 2 2 2 . 1 
Other manufacturing industries............. 27,31,39 310 0 36 2 38 . 7 1 7 2 0 0 
Normanufectur ing Industries....cccccccccces 10-11, 14-17,40- 8,727 69 89 6 175 21 37 2 38 12 34 5 
42,44-51,53-54, 
56,60,62-63,72- 
73, 78,806-07 ,87 


SOURCE: Wational Science Foundation, SRS. 
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Table 8-30. funds for industrial applied RED performance, by product field, by source of funds: 


Product fieid SIC Code 
i iirreeneensesooooeeeoeooesosseeeesees Soeeeeoosooecesees 
Food and kindred products......... seccececccocececeoe 20 
Textile mill products... ... 2.2... cccccccccccccccccees 22 
Chemicals, except drugs and medicines..............- 28, except 263 
Industriel inorganic and organic chemicals........ 281, 286 
Plastics materials and synthetic resins, rubber, 
and fibers............. poccceccocoooococooecosoes 282 
Drugs and medicines.............+. pecceceooooceceoes 283 
Agricultural chemicals....... poccecococcoocoocceose 287 
Other chemicals.............«««- secccceccoccecocece 284-85 , 289 
Petroleum refining............<<«««+ pecceccceccocece 2 
Rubber and siscel laneous plestics products.......... 30 
Stone, clay, and glass products... .......cccccncuuss 32 
Primary ee 33 
Ferrous metals and procucts... ~~~... cscccccccccues 331-32,3398-99 
Wonferrous metals and products... .........nccccees 333-36 
Fabricated metal products... . ~~... .ccccccccccccecces 3 
Ordnance and accessories, M.€.6......ccccccccccces 348 
Other fabricated metal products...........ssceeees 341-47, 349 
MACH IMOTY... 2. cnc cccccccccccceccecees TTT TTT TTT TT TTT 35 
Engines and turbines..... PTTTTT TIT TTT TTT TTT TTT Te 351 
Ferm machinery end eg 352 
Construction, mining, and materials hand| ing 
EEE TTT TTTTTTTTTiTTiTTTTTTT Te 353 
Metalworking machinery and equipment.............. 354 
Office, computing, end accounting machines........ 357 
Other machinery, except electrical.......... ceccece 355-56,358-59 
Electrical equipment. .......ccccccccccccccccecees eee % 
Electric transmission and distribution equipment... 361, 3825 
Electrical industrial apperatus..............se00. 362 
Radio and TV receiving equipment............. eccce 365 
Communication equipment... .......ccccccccccccceces 366 
Electromic COMPONENTS... ~~. 6c ccccccccceceeenenes 367 
Other electrical equipment and supplies........... 363-64 , 368-69 
Transportation equipment... . 66... ccccccccccccecnens 37 
Motor vehicles and equipment... ......ccccccccccces 371 
Other transportation equipment... .........cscccuee 373-75,379 
Aircraft ard Pert... 6... ccc ccc cccccccccccwccwenues 372 
Guided missiles and spacecraft... ......ccccccccsees 376 
Professional end scientific instruments............. 38, except 3825 
Scientific end mechanicel measuring instruments... 381-82 
Optical, surgical, photographic, and other 
instruments.... PT RECEP EELELEE EEL 383-87 


Other product Fields, M.€.6. 2. c ccc ccncccwnnwwwnees 
n.e.c. Wot elsewhere classified. 


(0) Date heve been withheld to avoid disclosing operations of individual companies. 
WOTE: Imputation of RED expenditures by product field was eliminated beginning in 1985. This table, 


contains only date reported by survey respondents. 


See table 6-31 for coverage ratios showing the percentage 


1989 


Wolters in willions) 


Federal 


therefore, 


of each industry’s applied research and development fonds that respondents distributed by product field. 


SOURCE: Wational Science Foundation, SRS 
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Table B-31. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, by product field: 1989 


(Doliars in millions) 


Food and Textile Petro- 
Industry kindred mill leun 
Coverage products products Chemicals refining 
SIC Code Total ratio 20 22 28 29 
ti ene ene eens $72,911 0.70 $519 $83 $5,917 $621 
Food, kindred, and tobacco products........ 20,21 993 0.58 400 (D) 28 0 
Textiles and apparel EE 22,23 (Ss) 0.45 0 55 (0) 0 
Lumber, wood products, and furniture....... 24,25 107 0.59 0 0 (0) 0 
Paper and allied products........cccccecees 26 444 0.73 (0) (D) 19 0 
Chemicals and allied products............+. 28 7,468 0.74 106 (D) 4,390 (0) 
Industrial Ey epee 281-82, 286 2,626 0.68 13 (0) 1,334 (0) 
Orugs and MEdiCiMEesS....cscccccece eeeeeeeae 283 3,010 0.70 (0) 0 1,878 
Other chemicals.........cssceeeese pecccce 284-85 , 287-89 1,832 0.91 (0) 0 1,178 (0) 
Petroleum refining and extraction.......... 13,29 1,326 0.99 (0) 0 438 508 
Rubber productS.......cesccccceeceses seccce 30 283 0.68 0 0 58 0 
Stone, clay, and ‘aless "products neceesoocces 32 661 0.35 0 (D) (0) 0 
Primary metals.......sscceeees eececececcees 33 554 0.52 0 0 (D) (D) 
Ferrous metals and products...........++- 331-32,3398-99 165 0.70 0 0 0 (0) 
Nonferrous metals and products........... 333-36 389 0.45 0 0 (D) 
Fabricated metal products..........csseeeees 34 498 0.52 (D) (0) (D) 0 
BSR IREI Ys cccccccccccccccccccccccccccccccce 35 (Ss) 0.90 (0) (0) 21 (0) 
Office, computing, and accounting 
MACHineS....ccccccccccees eeeeeeeeeeeeeene 357 (Ss) 0.96 0 0 (0) 0 
Other machinery, except electrical TTTTy 351-56,358-59 2,238 0.63 (0) (0) (0) (0) 
Electrical equipment........ccscecccccceees 36 12,895 0.63 0 (D) 7 0 
Radio and TV receiving equipment......... 365 (0) 0.10 0 0 0 0 
Communication equipment.......seceeeceees 366 8,502 0.73 0 0 (D) 0 
Electronic COMPONENS......csececceseees 367 3,495 0.45 0 0 (0) 0 
Other electrical equipment.......... cccce 361-64, 369 (0) 0.38 0 (0) 2 0 
Transportation equipment........seseeeees ee 37 25 ,604 0.69 0 14 322 (D) 
Motor vehicles and motor vehicles 
CQUIPMONT.....cceccecees eeeeeeeeeeoeeee 371 (Dd) 0.99 0 (D) (0) (0) 
Other transportation ae. TTTTITITT 373-75,379 (D) 0.77 0 (D) (D) (0) 
Aircraft and missiles.......cccsccccccecs 372,376 18,144 0.56 0 (0) (0) (D) 


See footnotes at end of table 
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Table 8-31. Total (company, Federal, 
Industry 
SIC Code 
Professional and scientific instruments.... 38 
Scientific and mechanical measuring 
URBCPUMEMEB: c ccccccccccccceccoccosece eee 381-82 
Optical, surgical, photographic, and mer 
instrumentS......s..0+. eccccccecccoces ° 383-87 
Other manufacturing industries........... oe 27,31,39 
Nonmanufacturing industries........ses. ese  10-11,14-17,40- 
42,44-51,53-54, 
56,60 ,62-63,72- 
73, 78,806-07 , 87 
Industry 
Total eeeeeecoeeeeeeeeeeeeeneeene ese eeeeeeeee eeeeeee eeeeeoaeeeeaceaee 
Food, kindred, and tobacco products..... eee 20,21 
Textiles and apparel TTTTTITITITT TTT TTT ee 22, 23 
Lumber, wood products, and furniture eevee oe 24, 25 
Paper and allied PrOGUCTS.....ceceecees ecee 26 
Chemicals and allied products.........see0. 28 
Industrial chemicals........ceeeeeeees eee 281-82, 286 
Drugs and medicines.......ceccccecesceees 283 
Other chemicals........cseeeees TTTTITTT 284-85 , 287-89 
Petroleum refining and extraction.......... 13,29 
Rubber ProductS.....ccccccccccccccccseeseces 30 
Stone, clay, and glass products............ 32 
PRUGETY GBCBIG. cccccccccccccceeccccecccccce 33 
Ferrous metals and products..........+: ee 331-32,3398-99 
Nonferrous metals and products........... 333-36 


See footnotes at end of table 


Coverage 
ratio 


0.27 


0.62 
0.19 


0.50 
0.65 


We 


Fabricated 
metal 
products 
34 


$1,371 


(D0) 
(0) 
(0) 
(0) 

36 


(0) 
(0) 
(0) 


(Dollars in millions) 


Textile 
mill 
products 
22 


(D) 


ay 


$8,548 


6 
(D) 
(0) 

18 
(0) 


(0) 
(D) 


and other) funds for industrial applied R&D performance, by industry, by product field: 


Chemicals 
28 


$50 


(D) 
(0) 


(D) 
418 


Electrical 


equipment 
36 


$10,495 


Petro- 
leum 
refining 
29 


(D) 


Transpor- 
tation 
equipment 
37 


$13,116 
0 

(D) 

0 

(D) 

(D) 


1989 (continued) 


Profes- 
sional and 
scientific 

instru- 

ments 


\o 
~“ 


Table 6-31. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, by product field: 1989 (continued) 


(Dollars in millions) 


Stone, Profes- 
clay, sional and 
and Fabricated Transpor- scientific 
Industry glass Primary metal Electrical tation instru- 
products metals products Machinery equipment equi pment ments 
SIC Code 32 33 3a 35 36 37 38 
Fabricated metal PPOGUCTS....cccccceseccece 34 $0 (D) $81 $7 $17 $13 (D) 
Pn eesesosnsooessooesosoososooosoess 35 (Dd) (D) 70 7,196 (0) 43 $14 
Office, computing, and accounting 
i006 00 eeeneneeeaeeeeaneongnns 357 0 $0 0 6,196 (0) 0 (dD) 
Other machinery, except electrical....... 351-56,358-59 (0) (D) 70 998 58 43 (0) 
Electrical CQUIPMENT......cccceccscccccccees 36 (0) (Dd) (D) 310 5,017 105 109 
Radio and TV receiving equipment......... 365 0 0 0 0 (0) 0 0 
Communication equipment.......sccsceesees 366 0 (0) (0) 236 3,466 78 39 
Electronic COMPOMENTS......cccccecccccces 367 0 0 3 65 1,429 (0) 26 
Other electrical equipment.............6. 361-64, 369 (D) (0) (0) 9 (D) (0) 44 
Transportation equipment.......cccscssesees 37 (D) 83 410 548 1,987 12,430 160 
Motor vehicles and motor vehicles 
CQUIPMENT.... csc ccccccecees eeeeeeeeee . 371 (0) (0) (0) (0) (D0) (0) (D) 
Other transportation equipment........... 373-75,379 0 (D) (D) (D) (D) (0) 0 
Aircraft and missiles.......ccccccscccees 372,376 (0) 19 (0) 188 1,318 7,002 (0) 
Professional and scientific instruments.... 38 (0) (0) (0) 37 175 4 405 
Scientific and mechanical measuring 
os ad ured BOE *epsssnssapasccneacssse 381-82 (D) (0) (D) (D) 136 (0) 116 
Optical, surgical, photogr c, other 
instruments. ......0+. — WYTTITI TT 383-87 (D) 0 (0) (0) 39 (0) 289 
Other manufacturing industries............. 27,31,39 0 (0) 0 (0) (0) 0 (0) 
Nonmanufacturing industries........sccecceees 10-11, 14-17,40- 20 9 (0) 395 775 463 139 
462,44-51,53-54, 
56,60,62-63,72- 


73,78, 806-07, 87 
n.e.c. Not elsewhere classified 
(0) Data have been withheld to avoid disclosing , of individual companies. 
(S$) Data have been withheld due to imputation of 50 percent or more. 
(1) Less than $0.5 million. 


NOTE: Imputation of R&D expenditures by product field was eliminated beginning in 1985. Coverage ratios show the percentage of each industry's 
applied research and development funds that respondents distributed by product field. 


SOURCE: National Science Foundation, SRS 


47) 


105 
1,622 


Table 8-32. 


by secondary product fieid: 1989 
Industry SIC Code 
i cccccccesoseccocecocccccoccccoscoccoccesosesecese 
Food, kindred, and tobacco products........ 20,21 
Textiles and apparel...........ccceeececess 22,23 
Lumber, wood products, and furniture....... 24,25 
Paper and allied products...............+.- 26 
Chemicals and allied products.............. 28 
Industrial chemicals...........e.-ceeeess 281-82, 286 
Drugs and medicines.............+. peccces 
Other Chemicals..ccccccccsecce eenreeeeeeeene 284-85 , 287-89 
Petroleum refining end extraction.......... 13,29 
Rubber products.......see+. eeeeeeeeeeeeeeee 30 
Stone, clay, and glass products............ 32 
Primary metals. .....ccccccccccccccccccccees 33 
Ferrous metals and products.............. 331-32,3398-99 
Nonferrous metals end products........... 333-36 
Fabricated metal products.............se0s. 34 
Machinery... ...cccccsccees eeneeneeve eenerenenenneee 35 
Office, computing, and accounting 
machines. .....cccccccecs eenee eeneenvenneeneene 357 
Other machinery, except electrical....... 351-56,358-59 
Electrical equipment.............- 36 
Radio and TV receiving equipment......... 365 
Communication equipment. ............s«0- 366 
Electronic components. .........ccceceeees 367 
Other electrical equipment............... 361-64, 369 
Transportation equipment. ..........eceeeees 37 
Motor vehicles and motor vehicles 
Ce 371 
Other transportation equipment........... 373-75 ,379 
Aircraft and missiles........ccececcccees 372,376 
Professional and scientific instruments... . 38 
Scientific and mechanical measuring 
IMBTUMeNtS. . 2... ccccccccccees eeeeeeeeee 381-82 
Opticel, surgical, photographic, and other 
PMBCFUMONES. 2. cece ccccccccccccececccees 383-87 
Other manufacturing industries............. 27,31,39 
Normanufacturing industries.............+.. 10-11, 14-17, 40- 
42,44-51,53-54, 
56,60,62-63, 72- 
73,78, 806-07, 87 


See footnotes at end of table 


Industrial Plastics, 
inorganic synthetic 
and resins, 
organic rubber, and 
chemicals fibers 
281, 286 282 
$787 $1,051 

1 21 

0 0 

0 (0) 

(0) (0) 

498 573 
328 (0) 

50 (Dd) 

120 40 

114 173 

(0) 45 

(0) (0) 

(0) (Dd) 

0 0 

(0) (0) 

(0) (0) 

1 (0) 

0 (Dd) 

1 8 

4 1 

0 0 

(0) (dD) 

(dD) (0) 

(0) (0) 

41 (0) 

(0) (0) 

(0) (D) 

(0) (0) 

(0) (Dd) 

(0) (0) 

(0) (0) 

(0) (0) 

31 (Dd) 


98 


(Dollars in millions) 


Chemicals 


Orugs 
and 
medicines 
283 


$2,680 


Total (company, Federal, and other) funds for industrial applied RED performance, by industry, 


Agricul- 
tural 
chemicals 
287 


Table 8-32. Totel (company, Federal, and other) funds for industrial applied RED performance, by industry, 
by secondary product field: 1989 (continued) 


(Dollars in millions) 


Primary metals Fabricated 
metal 
products | 
Ferrous Ordnance 
metals and Wonferrous and 
products metal and accessories 
Industry SIC Code 331-32 products n.e.c. 
3398-99 333-36 348 
Total....... eeccccececcooooocces ecccecccccccccesecoese $171 $61 $304 
Food, kindred, and tobacco products........ 20,21 (0) (0) 0 
Textiles and apparel ..........ccecccceccees 22,23 0 0 0 
lumber, wood products, and furniture....... 24,25 0 0 0 
Paper and allied products........ cccccccces 26 0 0 0 
Chemicals and allied products........... eee 26 0 Y 0 
Industrial chemicals...........secess ecece 281-82, 286 0 (0) 0 
Orugs and medicines............ seeeneecees 283 0 (0) 0 
Other chemicals..........ecscceecees ee+++ 2846-85,287-89 0 (0) 0 
Petroleum refining and extraction.......... 13,29 0 (0) A) 
Rubber products. .........cccccccccccccccees 30 (0) (0) 0 
Stone, clay, and gless products........ ecce 32 0 0 0 
Primary metals... .....ccccccccccccccccccees 33 >) 24 (0) 
Ferrous metals and products.............. 331-32,33986-99 (0) (0) 0 
Nonferrous metals and products........... 333-36 (0) (0) (0) 
Fabricated metal products... ......csceeeees 34 (0) (0) (0) 
Machinery. ....ccccccccccccccccccccccscecess 35 (0) 0 (0) 
Office, computing, end accounting 
MACHINES... 2. ccc cccccccccccccceceecceees 357 0 0 0 
Other machinery, except electrical....... 351-56,358-59 (0) 0 (0) 
Electrical equipment.............. % (0) (0) (0) 
Radio and TV receiving equipment......... 365 0 0 0 
Communication equipment... .....cceccccees 366 0 (0) (0) 
Electronic Components... ......cceccceeess 367 0 0 0 
Other electrical equipment...........0+. 361-64, 369 (D) 0 0 
Transportation equipment.........ssscceeees 37 (0) (0) 118 
Motor vehicles and motor vehicles 
equipment........600. TTTTITIT TTT TTT 371 (0) (0) (0) 
Other transportation equipment........... 373-75 ,379 (0) (0) (0) 
Aircraft and missiles... ......ccccccccees 372,376 18 1 (0) 
Professional and scientific instruments.... 38 (0) (0) 0 
Scientific and mechanical measuring 
PBCCUMONTS.. 2. ccc cccccccccccccccceceees 381-82 (0) (0) 0 
Optical, surgical, photographic, end other 
ee 383-87 0 0 0 
Other manufacturing industries............. 27,31,39 0 (Dd) 0 
Normanufacturing industries. ........sss«00. 10°11, 14-17,40- (0) (0) (0) 
42,44-51,53-S4, 
56,60,62-63,72- 
73,78 


See footnotes at end of table 
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Table 8-32. Total (company, Federal, end other) funds for industrial applied R&D performance, by industry, 


by secondary product field: 1989 (continued) 


Industry SIC Code 
ee eeeereeeeeeeeeeee ee eeeneeee 
Food, kindred, ard tobecco products...... ee 20,21 
Textiles and apparel . ... 2... .cccncccccceces 22,23 
Lumber, wood products, and furniture....... 24,25 
Paper and allied products............... occ 26 
Chemicals and allied products.......... ecce 28 
Industrial chemicals... ..........ceeeees 281-62, 286 
Drugs end medicines............. eccccccce 283 
Other chemicals... ~~... .ccccccccccccces 284-85 , 287-89 
Petroleum refining and extraction.......... 13,29 
Rubber Products... «2. ncn cc cc ccccccccccenes 30 
Stone, clay, and glass products............ 32 
Primary metals... . 2... ccccccccccccccccccces 33 
Ferrous metals and products.............. 331-32,3398-99 
Wonferrous metals and products........... 333-36 
Fabricated metal products............s00. 34 
Mach iMery.....ccccccccccccess seen eeeeeereeee 38 
Office, computing, end accounting 
ee 357 
Other machinery, except electrical....... 351-56, 358-59 
Electrical equipment.............. 3% 
Radio and TV receiving equipment......... 365 
Communication equipment... .........ssese 366 
Electronic components. .........cccccccees 367 
Other electrical equipment. .............. 361-64 , 369 
Transportation equipment....... eeccccccccece 37 
Motor vehicles end motor vehicles 
Oe 371 
Other transportation equipment........... 373-75 ,379 
Aircraft and missiles... .....cccccccccees 372,376 
Professional and scientific instruments.... 38 
Scientific and mechanical measuring 
DBE PUMONES. £66 cc eee ewww cweeeeeenes 381-62 
Optical, surgical, photographic, and other 
PBUPUMMONES . 6 oo cc ccc w ewe ewe eeeeeeenes 383-87 
Other manufacturing industries............. 27,31,39 
Normanufecturing industries.............66. 10-11, 14-17,40- 
42,44-51,53-54, 
56,60,62-63,72- 
73, 78, 806-07 ,87 


See footnotes at end of table 


100 


(Dollers in millions) 


Fo oo oooo oo 


on ooco o So ry 


aA 
co 
~~ 


Machinery 
Conmstruc- 
tion, ain Metal - 
ing, and working 
materials machinery 
handling and 
machinery equipment 
353 354 
$370 $119 
0 0 
0 0 
(Dd) 0 
0 (0) 
0 0 
0 0 
0 0 
0 0 
(0) (0) 
(0) 0 
0 (0) 
0 (0) 
0 0 
0 (0) 
(0) 7 
331 70 
0 0 
331 70 
6 (0) 
0 0 
(0) 0 
0 0 
(0) (0) 
(0) 29 
(0) (0) 
(0) 0 
(0) (0) 
0 0 
0 0 
0 0 
0 0 
(0) (0) 


Other 
machinery, 


except 
electrical 
355-56, 
358-59 


$266 


Table 8-32. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, 


by secondary product field: 1989 (continued) 


Industry SIC Code 


ee ee eee eeeeeeeereeeeeneee 


Food, tindred, and tobacco products........ 20,21 
Textiles and apparel ........--ccccccccccces 22,23 
Lumber, wood products, and furniture....... 24,25 
Paper and allied products... ......-.ssee0- 26 
Chemicals and allied products...........+«. 28 


Industrial CC Ee 281-82, 286 
Drugs and medicines... ....ccccccccccccces 


Other chemicals............ wecceccccceess  284-85,287-89 
Petroleum refining and extraction.......... 13,29 
Rubber PRODUCTS. ncn ccc c cece wcncececeecees 30 
Stone, clay, and glass products............ 32 
Primary metals... ....cccccccccccccccccccees 33 

Ferrous metals and products.............. 331-32,3398-99 

Nonferrous metals and products........... 333-36 
Fabricated metal oe . % 
Mach iMOry. .. cc ccccccccccccccccccceccccceees 35 

Office, computing, end accounting 

EE 357 


Other machinery, except electrical....... 351-56,358-59 


Electrical equipment............ ec 36 
Radio and TV receiving equipment......... 365 
Communication equipment... .....cccccecees 366 
Electronic Components. .......cccccccccees 367 
Other electrical equipment...........ss«. 361-64, 369 

Transportation OQUIPMONT . 2. ccc cc ccccceees 37 
Motor vehicles and motor vehicles 

OQUIPMONE . 25. cence ccc ccc ececeeeeeeeees 371 
Other transportation equipment........... 373-75,379 
Aircraft ord missiles... ....cccccccceccns 372,376 
Professional and scientific instruments.... 38 
Scientific and mechanical measuring 
0 381-82 
Optical, surgical, photographic, and other 
eg ee 383-87 
Other manufacturing industries. ............ 27,31,39 
Hormanufactur ing Prustr tes... nc ccccccccees 10- 1, 14-17,40- 
42,44-51,53-S4, 
56,60,62-63,72- 
73,78, 806-07 ,87 


See footnotes at end of table 


Electric 
transmis- 
siom and 
distribu- 

tion 
equi pment 

361, 3825 


$168 


~oo°o ooo ooooo 


o- 
Lo) 


vo 
i=] 
~ © 


=~ 
So 
~ 
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@Mollars in millions) 


Electri- 
cal in- 
dustrial 
eppe- 
ratus 


Electrical equipment 


Radio and 
television 
receiving 
sets, 
except 
communi - 


Communi - 
cations 


cation types equipment 
366 


365 
$106 


~ 
°o 
oo oo ow oo ooo coococo 


$5,709 


(0) 


Elec- 
tronic 
components 
and 
accessories 
367 


$3,865 


(0) 
(0) 

0 
(0) 
(0) 


(0) 
(0) 
3 


(0) 


(0) 
(0) 


219 


Other 
electrical 
equi pment 
and 
supplies 
363-64, 
368-69 


$497 


Table 8-32. Totel (company, Federal, 


by secondary product field: 1989 (continued) 


Industry SIC Code 
Di eeeenaaneseeses epee eeveeeeeeeeeeeeeeeeeeeeeereee ee ee 
Food, kindred, and tobecco products..... eee 20,21 
Textiles and apparel ..........-ceeeecccuees 22,23 
lumber, wood products, and furniture....... 24,2 
Paper and allied products... .......-...-se0- 26 
Chemicals and elilied products.............. 26 
Industrial chemicals... .......<-scceceees 281-82, 286 
Drugs and medicines... ........ceenccceees 
Other chemicals... ........ccccccncccceces 284-85 , 287-89 
Petroleum refining and extraction.......... 13,29 
Rubber products. ........seeeeees secccccccce 30 
Stone, clay, end glass products............ 32 
Primary metals... . 2. .cccccccccccccccccecees 33 
Ferrous metals and procucts.............- 331-32,3398-99 
Nonferrous metals and products........... 333-36 
Fabricated metal products... ........sseeees Be 
eg A ne 35 
Office, computing, and accounting 
Ce ns 357 
Other machinery, except electrical eeccces 351-56, 358-59 
Electrical equipment.............. 3% 
Radio and TV receiving equipment......... 365 
Communication equipment... ........sseeees 366 
Electronic components... .........cceeeess 367 
Other electrical equipment............... 361-64, 369 
Transportation equipment... ........seeecees 37 
Motor vehicles and motor vehicles 
Ce 371 
Other transportation equipment........... 373-75,379 
Aircraft and missiles... ......ccccccccces 372,376 
Professional and scientific instruments.... 38 
Scientific and mechanical measuring 
inetruments..... PT PEPE EE EEE Eee 381-82 
Optical, surgical, photographic, and other 
te . ne 383-87 
Other manufacturing industries............. 27,31,39 
Wormarufecturing industries. .........cecee. 10-11, 14-17,40- 
42,44-51,53-S4, 
56,60,62-63,72- 
73,78, 806-07 ,87 


@Mollaers in millions) 


(0) 


(0) Date heave been withheld to avoid disclosing operations of individual companies. 
(S$) Date have been withheld due to imputation of 50 percent or more. 


(1) Less than $0.5 million. 


WOTE: 
contains only dete reported by survey respondents. 


SOURCE: Wational Science Foundation, SRS 


Imputation of RED expenditures by product field was eliminated beginning in 1985. 
See table 6-31 for coverage ratios showing the percentage 


of each industry’s applied research and development funds that respondents distributed by product field. 


Transportation equipment 


Aircraft 
and 


parts 
372 


$5,839 


and other) funds for industrial applied RED performance, by industry, 


Guided 
missiles 
and 


~ 
o 
~ © 


Scientific 
and 


mechanical 


instruments 


381-82 


This table, therefore, 


Professional and 
scientific instruments 


Table 8-33. Total (company, Federal, and other) funds for industrial energy RED performance, by industry: 1979-89, and projected 1990 
(Dollers in millions) 
Project 
Industry SIC code 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Wetet ccccccce peceeceasoecooooccooseeeoeeeece eoceecooooosoeees $3,643 $4,162 $4,216 $4,260 $6,345 $4,446 $3,954 $3,358 $3,576 $3,738 $3,587 $3,734 
Food, kindred, and tobacco products(1)............«- 20,21 (2) ~ 5 (2) (2) (S$) 2 2 (S$) (3) (0) (0) 
Textiles and apperel.......  eeaiaaeeasasnanbadel 22,23 (2) «(2)) «6(2)) ODD 2 1 (> > ©) @) 0 
Lumber, wood products, and furniture..............«. 24,25 (2) 3 . 5 5 5 3 (0) (0) (Dd) (Dd) (0) 
Paper and silied products... ......ccccccccccecceees 26 3 3 2 3 3 6 (0) (Dd) 1 1 (dD) (D) 
Chemicals and allied products... ........seecceeeeus 2 2200 «6257 312 347 5 191 162 (Ss) (S) (s) 130 (Ss) 
Industrial chemicals. .......ccccccccccccccccccees 281-82,286 (2) 266 305 338 335 181 (0) (0) (0) (0) (0) (0) 
Drugs and medicines... ....ccccccccccccccceccecees 283 (2) (2) (2) (2) (2) (Dd) (Dd) (0) (0) (0) (0) (0) 
GERGP GREMIEBIS. ccccccccccccccccccccccccccesccecs 284-85 , 287-89 (2) (2) (2) (2) (2) (0) 2 2 2 . 1 1 
Petroleum refining and extraction..........seeeeee 13,29 776 845 1,067 1,162 1,284 1,356 1,199 999 914 989 989 «=—s:«1039 
REP BIGENINRs cccccccccccccococcececcecccoccceces 30 12 1S 17 1% 17 16 (dD) (D) (D) (0) (0) (0) 
Stone, clay, and glass products... ......cccccesceces 32 17 21 24 17 7 5 (0) (0) 1 (Dd) 1 (S$) 
POET GieeiBccccccccccccocceccococccoscosococcces 33 72 78 80 101 92 (S$) (S$) % 18 21 (Dd) 28 
Ferrous metals and products... ......6csscceeeuces 331-32,3398-99 1 20 20 22 35 35 26 (Dd) (0) (Dd) (Dd) (Dd) 
Nonferrous metals and products... ......sseeeeeees 333-36 48 58 59 79 57 (S$) (S$) (0) (0) (Dd) (0) (Dd) 
Fabricated metal products... ......ccccccccecccccees 34 (2) (2) (2) 54 31 (Dd) 8 (0) (0) (D0) 1% 1% 
= Pen cccccesesosoececcocesces poeesoesecooeeses 35 8 108 127 183 46=— 163)—C—i—i2 (a Os—“‘i kT COC(‘iakz CKO 
= Office, computing, and accounting machines....... 37 13—COP 6 6 @ ws 2 © © © © © 
Other machinery, except electrical............««. 351-56,358-59 70 91 121 167 144 179 228 (0) (0) (Dd) (Dd) (Dd) 
Electrical equipment...... TTTTTITITITITTTTT TTT TTT Te % 83 £917 908 831 813 7S2 733 (0) 578 744 763 815 
Radio and TV receiving equipment...........see0«- 365 0 3 (2) 5 0 0 0 0 0 0 0 0 
Communication equipment... ....sceceeeees sccccccce 3662s (2) (2) (2) 155 150 (D) 115 (0) (0) (0) (ct) (0) 
EL@CTrOMic COMPONENTS... 6. ccc ccc ccccscccececeeces 367 13 12 15 40 82 (0) (0) (D) (0) (0) (D) (0) 
Other electrical equipment... .....ccccccccccceees 361-64,369 (2) (2) (2) 631 $81 618 (D) (0) (S) (0) (0) (D) 
Transportation equipment... ....cccccccccccecceecees 37 (0) (S$) ($) ($) (D) (Dd) (D) 
Motor vehicles and motor vehicles equipment...... 371 (2) (2) (2) (2) (2) (D) (0) (0) (0d) (0) (Dd) (0) 
Other transportation equipment. .......ccccceccees 373-75,379 (2) (2) (2) 2 2 1 (Dd) (0) (0) (0) (Dd) (D) 
Aircraft and missiles... ....ccccccccccccsccceeces 372,376 372 466 412 363 425 661 68) 537) 7% 726 677 725 
See footnotes at ext of table 


/i 


vot 


Table B-33. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry: 


Industry SIC code 1979 1980 1981 

Professional and scientific instruments............ 38 $26 $45 $53 

Scientific and mechanical measuring instruments.. 381-82 24 40 (2) 
Optical, surgical, photographic, and other 

PT. «4 0n050666600000060000600660006000000 383-87 4 5 (2) 

Other manufacturing industries (1)................- 27,31,39 7 19 (2) 

Nonmanufacturing industries...........cceeeeeeeeees 10-11, 14-17,40- 324 333 374 


42,44-51,53-54, 
56,60,62-63, 72- 
73, 78, 806-07, 87 


(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 
(2) Not separately available but included in total. See general notes. 

(3) Less than $0.5 million. 

(0) Data have been withheld to avoid disclosing operations of individual companies. 

(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science Founde”ion, SRS 


Jd 


1982 


$54 
(2) 
(2) 


12 
375 


1979-89, and projected 1990 (continued) 


(Dollars in millions) 


1983 


$45 
(2) 
(2) 


17 
349 


1984 


$36 
(0) 
(0) 


12 
424 


1985 


(D) 


1986 


Project 
1990 
$14 
(Dd) 
(0) 


(D0) 
528 


SOT 


Table B-34. Company and other (except Federal) funds for industrial energy R&D performance, by selected industry: 


(Dollars in millions] 


Industry SIC code 1979 1980 1981 1982 1983 

BION .. n.500066000006006000006000000006. 004600000600008 $2,230 $2,599 $2,680 $2,762 $2,842 
Chemicals and allied products.............. 28 (1) (1) 149 178 166 
Petroleum refining and extraction.......... 13,29 623 699 957 1,096 1,218 
Machinery...... ennnnecessenesenceeeseeoess 35 (1) (1) (1) (1) (1) 
Electrical equipment..........cceeceeeseres 36 219 205 203 146 132 
Aircraft and missiles..........seceeseceees 372,376 113 163 124 99 (1) 
All other manufacturing industries......... c.csscceccccees (1) (1) 1,053 1,079 (1) 
Nonmanufacturing industries..............+- 10-11, 14-17,40- 141 154 194 164 143 


42,44-51,53-54, 
56,60,62-63, 72- 
73 ,78,806-07,87 


(1) Not separately available but included in total. See general notes. 
(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science Foundation, SRS 


Table 8-35. Federal funds for industrial energy R&D performance, by selected industry: 


Industry SIC code 1979 1980 1981 ‘982 

FORTE cccccccccecceccccoccccccccccese «cccceccccocccess $1,413 $1,563 $1,536 $1,478 
Chemicals and allied products............. 28 (1) (1) 163 169 
Petroleum refining and extraction......... 13,29 153 146 110 66 
MACH INOTY. cccccccccccccccccccccscccccccese 35 (1) (1) (1) (1) 
Electrical equipment.......cccecsceceecees 36 624 711 705 685 
Aircraft and missilesS........ccececceecees 372,376 259 283 288 264 
All other manufacturing industries........  ...«.. TYTTTTTiTe (1) (1) 90 83 
Nonmanufacturing industries...... YTTTT TT 10-11, 14-17,40- 183 179 180 211 


42,44-51,53-54, 
56,60,62-63,72- 
73,78 ,806-07,87 


(1) Not separately available but included in total. See general notes. 
(0) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science Foundation, SRS 


JO 57" 


1984 


1985 


1986 


1979-89, and projected 1990 


1987 


1988 


1989 


Projected 
1990 


$2,962 $2,537 $2,167 $2,410 $2,353 $2,218 $2,343 


169 
(D) 
(D) 
123 
190 
779 
189 


(D) 
1,145 
(D) 
71 
264 
610 
84 


(D) 
957 
(D) 
(D) 
236 
497 
(D) 


1979-89, and projected 1990 


(Dollars in millions) 


1983 
$1,503 


179 

66 
(1) 
681 
(1) 
(1) 
206 


1984 
$1,484 


22 
(D) 
(0) 
629 
471 

52 
235 


1985 
$1,417 


(D) 

54 
(D) 
662 
417 

13 
254 


1986 
$1,191 


(0) 
42 
(D) 
(D) 
302 
4 
(D) 


(D) 
911 
(D) 
(D) 
(D) 
564 
170 


1987 


(0) 
983 
(D) 
(D) 
279 
478 
(S) 


1988 


$1,166 $1,385 


(D) 

3 
(D0) 
(D) 
(DB) 

5 
263 


(0) 

6 
(D) 
(0) 
447 
(0) 
(S) 


99 
985 
(D) 
(D) 
248 
501 
(S) 


1989 
$1,369 
31 


(D) 
1032 
(0) 
(D) 
299 
467 
(S) 


Projected 
1990 


$1,391 


(0) 

7 
(0) 
(0) 
426 
(0) 
(S$) 


Table 8-36. Total (company, Federal, and other) funds for industrial energy R&D 
performance, by primary energy source: 1979-89, and projected 1990 


(Dollars in millions) 


Primary energy source Projected 
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Total......... $3,643 $4,162 $4,216 $4,240 $4,345 $4,446 $3,954 $3,358 $3,576 $3,738 $3,587 $3,734 
Fossil fuels........ 1,063 1,228 1,437 1,491 1,573 1,738 1,876 1,476 1,548 1,606 1,577 1,616 
Tioesnenneeeeeses 557 (1) 772 (1) 905 (1) 1,395 (1) (S) (1) (S) (S) 
inn acegeseesess 113 (1) 208 (1) 255 (1) 189 (1) 191 (1) (S) (S) 
Tp ae000neeeece 24 (1) 57 (1) 48 (1) 125 (1) 11 (1) 71 66 
i iniieesecnesnns 313 (1) 383 (1) (2) (1) 150 (1) 46 (1) (S) (S) 
Synthetic fossil 
a 236 (1) 210 (1) (2) (1) 111 (1) 23 (1) 14 (S) 
Mining.......... 1 (1) 31 (1) (2) (1) 8 (1) 3 (1) (S) (S) 
Other........... 76 (1) 142 (1) (2) (1) 31 (1) (S) (1) (S) (S) 
Other fossil fuels 56 (1) 17 (1) (2) (1) 17 (1) 51 (1) (S) (S) 
BUBIEEP cc ccccccccoce 1,037 1,056 1,037 1,078 1,118 1,113 1,212 979 926 1,097 988 1,030 
FIiSSION.........5- 913 (1) 866 (1) 973 (1) 1,062 (1) 859 (1) 907 947 
Puec coccccccece 124 (1) 171 (1) 145 (1) 150 (1) (S) (1) 81 (S) 
Total geothermal, solar, 
a and cons: :rvation and 
= utilization........ 1,156 (1) 774 (1) 1,426 1,218 471 504 421 497 535 605 
Geothermal........ 149 (1) 71 (1) (2) (1) 54 (1) 48 (1) 15 (0) 
BREE ccccccecseese 321 (1) 298 (1) (2) (1) 96 (1) 95 (1) (S) (0) 
Conservation and 
utilization...... 686 (1) 405 (1) (2) (1) 321 (1) 281 (1) 383 448 
All other energy.... 387 (1) 968 (1) 230 377 395 399 (S) 538 487 483 


(S) Data have been withheld due to imputation of more than 50 percent. 

(D0) Data have been withheld to avoid disclosing the operations of individual companies. 
(1) Data not collected. 

(2) Not separately available, but included in total. See general notes. 


NOTE: Detailed data for 1979, 1981, 1983, 1985, and 1987 were estimated on the basis of (a) data actually 
reported in those years, (b) revised data for those years reported on the 1980, 1982, 1984, 1986, 
and 1988 survey forms and (c) adjustments to new samples in 1981 and 1987. 


SOURCE: National Science Foundation, SRS 
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Table 8-37. Company and other (except Federal) funds for industrial energy R&D 
performance, by primary energy source: 1979-89, and projected 1990 


(Dollars in millions) 


Projected 
Primary energy source 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Total..... einenenee --» $2,230 $2,599 $2,680 $2,762 $2,842 $2,962 $2,537 $2,167 $2,410 $2,353 $2,218 $2,343 
Seen Gene. . ccancsesesee _ 788 993 1,257 1,361 1,455 1,509 1,797 (D) (D>) 1,543 1,417 1,466 
Tiineaseennennnnsesnseesses 529 (1) 746 (1) (2) (1) 1,381 (1) (S) (1) (S) (S) 
i—00en000000000eeeses - 109 (1) (2) (1) (2) (1) (0) (1) (S) (1) (S) (S) 
Shale........... senasaesene (2) (1) (2) (1) (2) (1) 124 (1) (S) (1) (S) 64 
Sa 90000eeese 130 (1) 244 (1) (2) (1) (S$) (1) 29 (1) (S) (S) 
Synthetic fossil fuels... 84 (1) 132 (1) (2) (1) 91 (1) (S) (1) (D) (Ss) 
Dh -20e00e8eneeseses 1 (1) 24 (1) (2) (1) 8 (1) (D) (1) (D) 1 
0000000600600066666 45 (1) &9 (1) (2) (1) (S$) (1) (D) (1) (S) (S) 
Other fossil fuels....... - (2) (1) (2) (1) (2) (1) 17 (1) (S) (1) (S) (S) 
iN22000000660060600000% 169 150 126 99 90 101 150 91 109 118 38 62 
0 ee ease 167 (1) 70 (1) 71 (1) 135 (1) 82 (1) 26 47 
Sihnn0606006680000060060 (1) 56 (1) 19 (1) 15 (1) (S$) (1) 12 15 
Total geothermal, solar, 
and conservation and 
_ ST osecceseceoecs -» 1,054 (1) 573 (1) 1,147 1,086 313 (0) (0) 319 397 464 
= Geothermal.............000- 122 «> 460 «9 (2) 6) D—Cia sts DD 8 
Dr nseesesce aenoeceecsoes 251 (1) 199 (1) (2) (1) 51 (1) 41 (1) (Dd) 107 
Conservation and 
utilization.......... secee 681 (1) 334 (1) (2) (1) 235 (1) (0) (1) 285 349 
A\l other energy............+. 219 (1) 724 (1) 150 267 277 (0) (D) 373 366 351 


(0) Data have been withheld to avoid disclosing operations of individual companies. 
(S$) Data have been withheld due to imputation of more than 50 percent. 

(1) Data not collected. 

(2) Not separately available but included in total. See general notes. 


WOTE: Detailed data for 1979, 1981, 1983, 1985, and 1987 were estimate: © t’ = basis of (a) data actually 
reported in those years, (b) revised data for those years reporte: © 1e 1980, 1982, 1984, 1986, 
and 1988 survey forms and (c) adjustments to new samples in 1981 an 787. 


SOURCE: National Science Foundation, SRS 
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Table 8-38. 


WOTE: 


SOURCE: 


energy source: 


Primary energy source 


Miming.......ssececesseee 


Total geothermal, solar, 
and conservation and 
Utilization. .....ceccceccces 


i PPT TTTTTTTiTTrTyTy 
Conservation and 
utilization.........eeees- 


All other energy...... seccece 


1979 


1980 


1981 


1982 


Federal funds for industrial energy R&D performance, by primary 
1979-89, and projected 1990 


(Dollars in millions) 


1983 


1984 


1985 


1986 


1987 


1988 


1989 


Projected 
1990 


$1,413 $1,563 $1,536 $1,478 $1,503 $1,484 $1,417 $1,191 $1,166 $1,385 $1,369 $1,391 


275 


168 


235 


(1) 
(1) 
(1) 
(1) 


(1) 
(1) 
(1) 


(1) 


(1) 


180 


244 


130 


(1) 
(1) 
(1) 
(1) 


(1) 


117 


(2) 
10 
1 
76 


(2) 


(2) 
(2) 


228 


(1) 
(1) 
(1) 
(1) 


(1) 


(1) 
(1) 


(1) 
110 


See general notes. 


78 


87 
118 


(0) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 


(1) 


(1) 
(0) 


(0) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 
(1) Data not collected. 
(2) Not separately available but included in total. 


Detailed data for 1979, 1981, 1983, 1985, and 1987 were estimated on the basis of (a) data actually 
1986, 


(0) 


63 


(1) 
(1) 
(1) 
(1) 


(1) 
(1) 
(7) 


(1) 


reported in those years, (b) revised data for those years reported on the 1980, 1982, 1984, 


and 1988 survey forms ad (c) adjustments to new samples in 1981 and 1987. 
National Science Foundation, SRS 


Joy 


160 


(S$) 
(S) 
(S) 
(S) 


(0) 
(0) 
(S) 


(S$) 


(S$) 


Table 8-39. Number of companies performing energy research and development, by industry, by size of company: 


Industry 


sere eee er ee eee eee e eee eeee ed 


kindred, and tobecco products......... 
ee ee ee PRRA..oceees 
lumber, wood ts, end furniture........ 


Peper and Bllied productS.........ccccccccees 
Chemicals and allied products..........ee0- 


Industriel chemicals. .........scccscccccces 
Drugs and medicines... ....ccccccccues pecece 
Other chemicals. ..........sees- pecoooccces 


Petroleum refining. ........<sccceees sccceccee 
RUDE PFOGUCTS. . 0. 6c c cece cn eseeeeenenneeue 
Stone, clay, end glass products... wTTTTT TTT 
Primary metals... ..cccccccccccececes 


Ferrous metals and products......... 
Nonferrous metals and products.........«.. 


Fabricated metal products... .....scseeceeees 
Machinery.. 


60T 


Office, computing, and accounting machines 
Other machinery, except electrical...... ec 


Electrical equipment... .....ccccccccccceeees 


Radio and TV receiving equipment.......... 
Communication equipment... .....ccccccccues 


Electronic ea@mponents..........e00. TTTTTT 
Other electrical equipment...... TTT T occ 


Transportation equipment... .....cccscceeeces 


Motor vehicles & motor vehicles equipment. 


Other transportation equipment............ 
Aircraft ard missiles... .. ccc cccccccewcuee 


SIC code Less then 500 
em | oyees 

Totel Energy 

peccece cxceeeee 22,686 27 
20,21 8 0 

22,23 286 0 

24,25 78 0 

26 261 0 

28 2,325 1 

281-82, 286 204 0 
407 0 

284-85 , 287-89 1,7% 1 
29 104 0 

30 308 0 

32 86 0 

33 169 0 
331-32,3398-99 80 0 
333-36 89 0 

3% 1,907 1 

35 2,535 2 

357 431 1 

351-56, 358-59 2, 104 1 
36 3,424 1 

365 172 0 

366 613 1 

367 1,267 0 

361-64, 369 1,372 0 

37 1$0 0 

371 100 0 
373-75,379 é9 0 
372,376 1 0 


/07 


—-o oo o-oo oo--—- 


_uyvlUlUC HO 


--op>O 


ooo = ] 


1,000 


Total 
1,063 


1989 


Size of company 
(Besed on number of employees) 
to 4,999 5,000 to 9,999 
em | oyees em | oyees 
Energy Total Energy Total 
3% 187 2 175 
0 14 2 13 
0 8 0 9 
1 7 1 4 
0 9 1 8 
8 9 1 21 
‘4 6 1 ‘ 
0 1 0 10 
4 2 0 7 
0 5 2 ‘4 
2 5 1 6 
1 6 1 6 
1 10 1 7 
0 7 1 3 
1 3 0 ra 
0 10 0 7 
3 26 1 1 
0 11 0 3 
3 15 1 & 
2 1S 0 1S 
0 1 0 0 
1 4 0 4 
0 4 0 5 
1 6 0 6 
1 G 2 é 
1 5 1 ¢ 
0 0 0 ra 
0 6 1 6 


Energy 
3% 


—-O00-—- 


o-oo 


10,000 to 24,999 25,000 or more 
em | oyees 


employees 
Total Energy 
123 25 
15 0 
4 C 
1 0 
3 1 
9 1 
5 1 
3 0 
1 0 
7 6 
1 0 
2 0 
3 1 
2 1 
1 0 
0 0 
7 1 
é 0 
3 1 
1§ 4 
C 0 
9 2 
2 | 
“ | 


Table 8-39. Number of companies performing energy research and development, by industry, by size of company: 1989 (continued) 


Size of company 
{Based on number of employees) 


Industry SIC code Less than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or more 

employees employees employees employees employees employees 

Total Energy Total Energy Total Energy Total Energy Total Energy Total Energy 

. Professional and scientific instruments..... 38 1,808 0 38 0 44 1 10 2 3 0 4 0 

Scientific and mechanical measuring 

IMSTPUMENES. 0.2 cece e cece cceeccesecees eee 381-82 979 0 15 0 18 0 5 2 1 0 0 0 
Optical, surgical, photographic, and other 

PTT TIT TTT TTT eer 383-87 829 0 23 0 26 1 5 0 2 0 4 0 

Other manufacturing industries.............. 27, 31,39 310 0 * 36 0 38 1 7 0 7 0 0 0 

Noanmanufacturing industries...........eeeees 10-11, 14-17,40- 8,727 12 89 1 175 13 37 10 38 16 34 4 


62,46-51,53-54, 
56, 60,62-63, 72- 
73, 78, 806-07,87 


SOURCE: National Science Foundation, SRS 


=) 
we 
© 


~ 
~ 
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Table 8-40. Total (company, Federal, 
Industry SIC code 

1979 1980 
TM cccccecsecocs eecceces MUTT TT TTT TE TTTT TTT TTT TTT $1,249 $1,202 
Food, kindred, and tobacco products(1)...... 20,21 2 3 
Textiles and apparel.......ccccccccccceceees 22,23 (2) (2) 
Lumber, wood products, and furniture........ 24,25 3 4 
Paper and allied products...........sseeeees 26 (2) (2) 
Chemicals and allied products..............- 28 146 178 
Industrial chemicals........cccccccccecees 281-82, 286 128 157 
Drugs and medicines......... TTT TT TTT Tye 283 4 4 
Other chemicals........... aececesooscecees 284-85 , 287-89 13 16 
Petroleum refining and extraction........... 13,29 80 95 
Rubber productS.......ccceccccccccccccsececs 30 3 3 
Stone, clay, and glass products peceoseecocee 32 9 11 
Primary metals...... TTT TT TTT TT Tye TT TTTT 33 29 30 
Ferrous metals and products......... cesses  5331-32,3398-99 14 14 
Nonferrous metals and products.......... ° 333-36 15 15 
Fabricated metal products..........ssees. eee 34 6 7 
Machinery.........es. eeecccece TTT TTT Ty eee 35 31 30 
Office, computing, and accounting machines 357 0 1 
Other machinery, except electrical........ 351-56, 358-59 30 29 
Electrical equipment.......ccccccccccccceces 36 34 39 
Radio and TV receiving equipment.......... 365 0 0 
Communication equipment.......csecececeees 366 5 6 
Electronic c MPeccccccccccccccececes 367 (2) (2) 
Other electrical equipment............. eee 361-64 , 369 (2) (2) 

Transportation equipment......cseecccececees 37 
Motor vehicles & motor vehicles equipment. 371 (2) (2) 
Other transportation equipment............ 373-75,379 0 (2) 
Aircraft and Dn .2626666606066060666 372,376 64 38 


See footnotes at end of table 


A 


1981 


1982 


and other) furds for industrial pollution-abatement R&D performance, by industry: 


(Dollars in millions) 


1983 1984 
(S) $1,060 
9 12 
(2) (S) 
2 (D) 
6 7 
167 158 
144 140 
1 8 
12 10 
81 88 
1 (0) 
9 (S) 
21 21 
10 13 
11 8 
7 14 
27 26 
0 (D) 
27 (0) 
18 (0) 
0 0 
(2) (D) 
(2) (S) 
12 (0) 
(S) 

(2) (D) 
(2) (0) 
(2) (D0) 


1985 


1986 


1979-89, and projected 1990 


1987 


1988 


1989 


Projected 
1990 


Table B-40. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, by industry: 1979-89, and projected 1990 (continued) 


(Dollars in millions) 


Industry SIC code Projected 
1979 1980 1981 1982 1983 1984 1985 1986 1967 1988 1989 1990 
Professional and scientific instruments..... 38 3 (2) (2) (2) 3 2 2 (D) (0) 3 (D) (D) 
Scientific and mechanical measuring 
INSTPUMENTS......cceceeeeece 600060606600 381-82 (2) (2) (2) (2) 1 (D) (D) (D) (D) (0) (0) (D) 
Optical, surgical, photographic, and other 
SRGn.cccccccessecesosececeeseesses 383-87 (2) (2) (2) (2) 2 (D) (D) (0) (D) (0) (D) (0) 
Other manufacturing industries.............. 27,31,39 2 3 (2) (2) 2 3 (S) 0 (D) (D) 1 1 
Nonmanufacturing industries............ees6. 10-11, 14-17,40- 104 79 77 65 124 113 118 80 113 (S) (S) (S) 
42,44-51,53-54 
56,60,62-63,72- 


(C) Data have been withheld to avoid disclosing operations of individual companies. 

(S) Data have been withheld due to imputation of more than 50 percent. 

(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 
(2) Not separately available but included in total. See general notes. 

(3) Less than $0.5 million. 


SOURCE: National Science Foundation, SRS 
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Table 8-41. Company and other (except Federal) funds for industrial pollution-abatement R&D performance, by selected industry: 


Industry SIC code 

PPPPPPPTTTTTTTTTITITIT TT TTTiTTMTiITirirrisrrreyy. 
Chemicals and allied products.............-. 28 
Petroleum refining and extraction.......... 13,29 
Machinery......... PPT TT TTT TTT TTT TTT TTT TT 35 
Electrical equipment..........eseeeees ecece 36 
Aircraft and missiles.........cceececcseces 372,376 
ALL other manufacturing industries.........  cccccccccccccees 
Nonmanufacturing industries..........ssee0. 10-11, 14-17,40- 
42,44-51,53-54, 

56,60,62-63, 72- 


73, 78,806-07,87 


1979 


1980 


$1,139 $1,095 


113 
(1) 


17 
(1) 
(1) 

98 


130 
93 


19 
26 
705 
63 


1981 
(S) 


128 
92 


19 
20 
(1) 
39 


(0) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 


(1) Not separately available but included in total. See general notes. 


SOURCE: National Science Foundation, SRS 


Table 8-42. Federal funds for industrial pollution-abatement R&D performance, by selected industry: 


Industry SIC code 
6 404.060000060000000000000006S000CCCCCCSE eeneee eseneeee 
Chemicals and allied products.............5. 28 
Petroleum refining and extraction........... 13,29 
MACHINErY.. cc cccccccccccecccsccecccesecesess 35 
Electrical CQUIPMENT. 0. cece cccccccncccceees 36 
Aircraft and missiles.......cccccccccccececs 372,376 


ALl other manufacturing industries.......ccccccccccccccsccees 
Nonmanufacturing industries..........seeee+- 10-11,16-17,40- 
42,44-51,53-54, 
56,60,62-63, 72- 
73, 78, 806-07, 87 


(0) Date have been withheld to avoid disclosing information ebout individual companies. 
(1) Not separately avaiiable but included in total. See general notes. 


SOURCE: Wational Science Foundation, SRS 


// 


(Dollars in millions) 


1983 


1984 


1979-89, and projected 1990 


1979-89, and projected 1990 


(Dollars in millions) 


1983 
$176 


1984 
$169 


1985 
$169 
(0) 
0 
(0) 
(D) 
(D) 


(0) 
(D) 


1986 
$148 


Projected 
1990 


(S) 


(D) 
(0) 
(D) 
(D) 
(D) 
(D) 
(S) 


Projected 
1990 


$192 


(D) 
(D) 
(D) 
(D) 
(D) 

0 
(D) 


vIt 


Table 8-43. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, by type of pollution: 1979-89, and projected 1990 


(Dollars in millions) 


Type of pollution Projected 
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


VORB cc cccccccesccccoccoecccccece $1,249 $1,202 (Ss) (Ss) (S) $1,060 (Ss) (S) (Ss) (Ss) (Ss) (Ss) 
BPccccccesecoeccocosooocoooooecooosesces 954 (1) (Ss) (1) (S) (1) (Ss) (1) (Ss) (1) (S) (S) 
Automotive emission.......eseccceeces 736 (1) (Ss) (1) (S$) (1) (D) (1) (Ss) (1) (S$) (Ss) 
Electric power plant emissions nececee 70 (1) 27 (1) 23 (1) 12 (1) 16 (1) 36 43 
Te Ge ocececoececooceeooecosesoose 148 (1) 112 (1) 91 (1) (D) (1) (Ss) (1) ($s) 280 
NEED, sttddococcececeseoooces eeecce ecce 120 (1) 105 (1) 124 (1) (S) (1) (Ss) (1) (Ss) (Ss) 
Solid waste........... peccecocoooeooees 44 (1) 96 (1) 108 (1) (S$) (1) 206 (1) ($) (Ss) 
Other eeeeeeee ee eee eeeeeeece eeeeeeeeeeee 131 (1) 65 (1) 54 (1) 108 (1) 90 (1) 85 96 


(D) Data have been withheld to avoid disclosing ations of individual companies. 
(S$) Data have been withheld due to imputation of 50 percent or more. 
(1) Data not collected. 


NOTE: Detailed data for 1979, 1981, 1963, end 1985 were estimated on the basis of (a) data actually reported in those years, (b) revised totals 
for those years which were reported on the 1980, 1982, 1984, and 1986 survey forms, and (c) adjustments due to new samples in 1981 and 1987. 


SOURCE: National Science Foundation, SRS 


Table 8-44. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, by type of pollution, 


by source of funds: 1979-89, and projected 1990 
(Dollars in millions) 


1987 1988 1989 1990 (Projected) 
Type of pollution Total Federal Company Total Federal Company Total federal Company Total Federal Company 
TOtOl. wc ccecccccvees PTTTTTTT TITY (Ss) $186 (Ss) (S$) $191 (S$) (Ss) $193 (S$) (S) $192 (S) 
AUP cccccecccce YTTTTITyT TTTTTTITT TTT (S$) (S$) (Ss) (1) (1) (1) (S$) (S) (S$) (S$) 66 (S) 
Automotive emission......ccccesceeess (Ss) (0) (0) (1) (1) (1) (S$) (0) (0) (S$) (0) (0) 
Electric power plant emissions....... 16 (0) (0) (1) (1) (1) 36 3 33 43 (0) (0) 
All other. eeeeeeeeee eeeeeeeeeeeeeeeee (Ss) (S$) (Ss) (1) (1) (1) ($s) (0) (0) 280 60 220 
Water....sees eeeeeeeeee eeeeeeeeeeeeeeee (Ss) (0) (0) (1) (1) (1) (s) (0) (0) (S$) (0) (DB) 
Solid waste........... TTTTTITITITITT TY 206 104 102 (1) (1) (1) (S$) (0) (0) (S$) (0) (0) 
GENE c cccccccccccccccccccccccccccccese ‘ 90 (0) (D) (1) (1) (1) 8s 8 77 96 13 83 


(0) Date have been withheld to avoid disclosing ations of individual companies. 
($) Data have been withheld due to imputation of 50 percent or more. 
(1) Data not collected. 


SOURCE: Wational Science Foundation, SRS 
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Table 8-45. Geographic distribution of funds for industrial research in selected years 


Aree 


United States... ....ccccccccccees 


ee Beh cnncccoccccoceoeescocesese 
East Worth Central.........ccseccecces 


644641 0006000000000008 eseneneenene 
South Atlantic........ccccccccccccess 


Maryland........... eseneneeneneeenee seneee 
District of Columbia............- -_ 
Virginia........06. eseneeneneee eeneneeenenee 
West Virginia eseeeeeeneeneenee eeneeeeenee 
North Caroline. esenerenee eee eneeenee see 
South i 6006666600066 eseneeeee 
Georgia@......... PTTTTTTTITTT TTT TTT 
A +6144 6440666666666 eseneeeeee . 
East South Central.......... PTT TTT TT 
KONTUCKY.. 0c cccccccccccccccceceees 
MDs «60.6666066606666666600006 
DT A446 6 6666666666666006006006 
Mississippi... ...cecccccccccccccees 
“= South MN 466666666660660000066 
I 4446666666666666606666666 
Ps 6 6666660666606066660000606 


| PPPPPPPYTTTTTITTTTTTTTT TTT rere 


See footnotes st end of table 


1973 
$21,249 


6,735 
2,011 
& 

(1) 
(1) 
1,135 


EqndaoRSaseays 


1974 
$22,887 


1975 
$24, 187 


7,403 
2,029 


SET So 


- 
gent 
aw Vw 


1976 


$26,997 


8,096 
2,147 


21 


(Dollars in millions) 


1977 
$29,825 


1979 


=> 

oO * 

2 £38 
ViViWw We oO 


ae: 


1981 
$51,810 


1983 


1985 


$62,816 $78,203 


18,2465 
4,504 
(1) 
(1) 
(1) 


23,057 
6,922 
(0) 
(D) 
(D) 
4,173 
198 
1,976 
16, 136 
7,019 
55467 
3,569 


18,001 


1987 


1989 


$96,305 $101,599 


25,654 
8,324 


ee 


Ny Nw OF ww 
* 


BERSeES 


2tn2 
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Table 8-45. 
Area 1973 
i dnanns66edheussees5eseeeeeeeesess $5,275 
ee 621 
Pn coccocoeesosrteoeooooeeoessee (1) 
ijtinnanggeseedsddedeoeondessses (1) 
Pn cceccoeccsoesoosoeoeocessess (1) 
Is 92600060660606660006006006 146 
PMc ccccececceceeosooeeosers 149 
ee 212 
2 6066060600000606s 60000000006 43 
in .9966600600060000660 00080008 (1) 
FE tetacoccsoosescooosoooonoecese 4,654 
Dns coeceeesceucesouoeeseee (1) 
ETT TTTTITTTTTTT Tr (i) 
SEs coccccecccceccoceoeceocs 4,261 
in 6666006660¢000006000800660666 (1) 
PC ecccocecoesoesoueeooeeoeocose 2 
Undistributed funds..........sececceces 1,146 


1974 


$5,620 
622 
a) 
(1) 
(1) 
166 
(1) 
199 
61 

2 
4,958 
484 
50 
4,423 
(1) 

1 


1,302 


1975 1976 
$6,165 $6,855 
782 923 
(1) (1) 
(1) (1) 
(1) (1) 
194 250 
(1) (1) 
243 203 
91 112 

11 35 
5,38 5,932 
499 610 
51 57 
4,834 5,263 
(1) (1) 
(1) (1) 
1,803 2,030 


Geographic distribution of funds for industrial research in selected years (continued) 


(Dollars in millions) 


1977 1979 1981 1983 
$7,379 $10,176 $11,873 $17,173 
1,036 1,139 2,135 2,738 

(1) (1) (1) (1) 

(1) (1) (1) (1) 

(1) (1) (1) 2 

257 269 529 713 

(1) (1) (1) (1) 

200 372 758 (1) 

132 142 265 233 

72 1) (1) (1) 
6,365 9,037 9,738 14,435 
é81 (1) (1) (1) 
77 116 (1) (1) 

5,600 7,437 7,626 (1) 

(1) (1) (1) (1) 

(1) (1) (1) (1) 
2,291 3,245 (1) 3,783 


(0) Data have been withheld to avoid disclosing information about individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 


(1) Not separately available but included on total. 


NOTE: 


See general notes. 


Though U.S. totels have been revised, data for individual states were not adjusted (see section A, Historical Data Revisions). 


The differences between revised data and that which was originally published were added to the “undistributed funds" categories. 


SOURCE: Wational Science Foundation, SRS 
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Table 8-46. Geographic distribution of funds for industrial R&D performance, by source of funds: 


Area 


United States.................... 


South... ccccccccccccccccccecs eeeee eeece 


South Atlantic......... TTT TT TTT TTT 
Delaware. ....cccccccccccccccccccces 
Maryland. ....cccccccccccccccccceces 
District of Columbia............... 
Virginia. ..cccccccccccccccccccccees 
West Virginia.........ccccccccees ee 
Worth Carolina..... TTT TTT TTT TTT 
South Carolina........ccccsccees e060 


Georgia... .scccccccees eeeeeeeeeeeee 
Florida. ....ccccccccces eeeeeeaeeaeaeeae 


East South Ceritral.......cccccccccces 
Kentucky. ...ccccccesecs eeeeeeeee eee 


TermesSee......cees eeeene eeeeeeeeaeene 
Alebema....... eeeeeee eeeeeeeeaeee eee 
Mississippi...... eeneeeeeeeeeeeeeeee 


APKONBSS. . 2 cc cece cece sccscccccccecs 
LOUISIANA... ccc ccccccccccccccccsces 
Oklahoma... .ccccccccces TTT TTT TTT 
. PPPTTTTTTTITTTTTITT TTT TTT Tee 


See footnotes at end of table 


(Dollars in millions) 


Total 
$101,599 
27,873 


nm nw -— © 
= — . 


ER ~SBERS E 


Federal 
$31,366 
6,404 


2,416 
0 

(0) 
(0) 
1,691 
(0) 
680 


3,988 
1,480 

601 
1,907 


117 


Table 8-46. Gecgraphic distribution of funds for industrial R&D performance, by source of funds: 


West..... eeeneeeeeeeeeeeeeeeeeeeeeeeeecee 


Ee 
Montane. ...ccecs eeeeeeeeeeeeeeeeeeae 
Idaho.......- eeeeeceeeeeeeeeeeeeeeeaeae 


Pe eedscccccocecceceoosececosese 
Washington. ........---- nenoneeeeees 
GPEBERecccccccccccccccccccs neeeenes 
California..........cee- eaneoeeeces 
Sen cccececocecocccesoecess aeeee 
Be coccococcoceescceeseseceseces 


Undistributed funds.......ccccccccccces 


(0) Data have been withheld to avoid disclosing operations of individual companies. 
(S$) Data have been withheld due to imputation of 50 percent or more. 


SOURCE: National Science Foundation, SRS 


{Dollars in millions) 


Total 
$30,859 


4,095 
(D) 
(0) 
(0) 

1,162 

1,034 
917 
387 


2,932 


Federal 
$16,089 


1,896 
(0) 
(0) 

0 
251 
(0) 
220 
(0) 
(0) 


(S) 
(0) 
30 
(S) 
(0) 
2 


699 


10,818 
(0) 
7 


2,233 


1989 (continued) 


Table 8-47. Distribution of Total (company, 


Food, kindred, and tobacco products........ 
Textiles and apparel..............c2eeeeees 
Lumber, wood products, and furniture....... 
Paper and allied products.................-. 
Chemicals and allied products.............. 


Industrial chemicals............cceeeee-- 
Drugs and medicines..............---200-- 
Other chemicals... .....cccccccccccccccces 


Rubber products... 2... ccc cc cece cccccccess 
Stone, clay, and glass products............ 
Primary metals... 2... cc cccccccccccccccccees 


Ferrous metals and products.............. 
Nonferrous metals and products........... 


Fabricated metal products...............++. 
Machinery... .cccccccccccccccccsccccccccees 


Office, computing, and accounting 
GIRTMIRs ccccccccccccccccccccccccccccces 


Electrical equipment.........cccceccecceces 


Radio and TV receiving equipment......... 
Communication equipment..............+.+. 
Electronic components...........s.seeee0. 
Other electrical equipment............... 


Transportation equipment.........s.ccceeees 


Motor vehicles and motor vehicles 
Ce) 
Other transportation equipment........... 
Aircraft and missiles...........ceeceeees 
Professional and scientific instruments.... 


Scientific and mechanical measuring 


PMBCPUMONTS. 2c cece ccc ccccccccccccccecs 
Optical, surgical, photographic, and other 
PMBCPUMENTS. 2.2 cece ccc ccccccceccccccees 
Other manufacturing industries............. 
Wormanufacturing industries................ 


(0) Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE: National Science Foundation, SRS 


SIC Code 


281-82, 286 
283 
284-85 , 287-89 
13,29 

30 

32 

33 


331-32, 3398-99 
333-36 


34 
35 


357 
351-56,358-59 


381-82 
383-87 
27,31,39 


119 


R&D 
costs 


$101,599 


(D) 
(D) 
170 
683 
11,537 


4,056 
(0) 
(0) 


2,066 
(0) 
(0) 
768 


(D) 
(0) 


788 
(D) 
(0) 
2,789 
16, 768 


(0) 
8,273 


Wages of 
R&D 
personnel 


39.9% 


54.7% 
52.3% 
55.9% 
57.5% 
46.1% 


45.2% 
44.1% 
52.1% 


40.9% 
45.9% 
44.5% 
50.0% 


51.8% 
49.0% 


49.4% 
40.1% 
38.4% 
47.4% 
36.3% 
45.9% 
31.9% 
43.6% 
43.6% 


37.0% 


Federal, and other) R&D funds, by industry, by type of cost: 


(Percent) 


Materials 
and 


supplies 
17.0% 


9.8% 
20.1% 
10.0% 
14.1% 
12.5% 


16.2% 
11.8% 
7.2% 


10.5% 
19.4% 
19.6% 
13.2% 


12.5% 
13.5% 


18.1% 
14.7% 
13.8% 
18.4% 
20.5% 

9.4% 
22.0% 
15 .8% 
26.1% 
21.2% 
25 .4% 
19.2% 
19.5% 


13.8% 


11.3% 
15.0% 


9.% 
11.5% 


1989 


Overhead 
costs 


43.1% 


35.5% 
27.6% 


46.6% 


OcT 


Table 8-48. Number of full-time-equivalent (FTE) R&D scientists and engineers, by industry and size of company: 1979-90 


{In thousands) 
Industry and size of company SIC code 
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
as 4 kkk 0 o.009.0000000000000000000e Socoecoeecooecese 423.9 450.6 487.8 509.8 540.9 584.1 622.5 671.0 695.8 708.6 720.2 731.7 
SE a nnn nnnncnhhehsbebeses 66606000660600088 437.3 469.2 498.8 525.4 562.5 603.3 646.8 683.4 702.2 714.4 726.0 N/A 


Distribution by industry 


w 
” 


Food, kindred, and tobacco products (1)............+- 20,21 7.4 7.2 7.4 7.4 7.7 7.4 (S) (S) (S) (S) . 
Textiles and apparel.......cccccccccccccccccccccceees 22,23 1.8 (2) 2.0 1.9 2.2 2.3 2.8 2.6 2.4 2.4 2.4 (S) 
Lumber, wood products, and furniture...............+. 24,25 1.8 1.7 1.6 (2) 1.8 (2) (S) (S) 1.3 1.3 (S) (S) 
Paper and allied productsS.........ccccccccccccccceess 26 7.1 7.4 8.0 8.4 7.6 6.6 6.6 6.4 6.0 6.1 5.7 6.7 
Chemicals and allied products........ccceccccccuceees 28 50.0 51.4 54.7 61.6 67.3 69.8 71.1 75.8 75.2 75.8 77.6 78.4 
Industrial chemicals........ccccccccccccccccececces 281-82,286 21.4 20.9 21.6 25.9 26.6 25.6 23.5 24.9 (S) (Ss) (Ss) (S) 
Drugs and medicineS.......ccccccccccceccccccceceess 283 20.8 21.6 23.3 25.6 28.2 (2) 30.8 31.8 32.6 33.0 34.0 33.0 
Se Gc cccececececscccecocccccceccoccecese 284-85 , 287-89 7.8 8.9 9.8 10.1 12.1 13.4 16.7 19.1 20.2 20.3 20.5 22.4 
Petroleum refining and extraction.........ceeeeeeeees 13,29 10.1 10.8 13.0 15.6 114.7 13.3 13.5 10.4 9.9 9.5 10.3 10.2 
GUREP BPOUUBERs ccccccccccccccccccccccccccccccccccces 30 8.1 (2) 10.3 8.1 (2) (2) (S) (S) (S) (S$) (S) (S) 
Stone, clay, and glass products..........ccceeceecees 32 5.2 5.4 5.6 5.1 5.5 5.6 6.6 7.5 8.6 8.6 8.5 8.7 
PPC Go cccccecccoccceccccecccccescccccccccecs 33 7.9 8.1 7.9 8.4 8.3 8.4 7.1 5.7 5.5 5.6 5.7 5.7 
Ferrous metals and productS.........cssecceccceeces 331-32, 3398-99 4.33 4.7 4.8 #£5.2 5.2 5.3 4.2 2.5 (S) 2.3 (S) (S) 
Nonferrous metals and productS..........sseeececees 333-36 3.6 3.4 3.1 3.2 3.0 3.1 2.9 3.2 3.4 3.3 3.3 3.5 
Fabricated metal productS........cccccccscccccccccecs 34 6.8 7.8 7.8 8.2 (2) 16.6 (S) (S) 9.9 10.5 9.7 9.4 
PEEPS PPPTTTTTTTTTTTTTTTTTTT TTT TT TTe 35 60.2 62.1 69.2 76.0 79.6 87.0 81.7 89.7 95.8 98.4 99.8 110.9 
Office, computing, and accounting machines......... 357 40.9 41.8 43.7 48.1 52.6 56.5 61.8 71.9 73.4 74.4 76.7 87.5 
Other machinery, except electrical............seee. 351-56,358-59 19.3 20.3 25.5 27.9 27.0 30.5 19.9 17.8 22.4 246.0 23.1 23.4 
Electrical equipment.......ccccccccccccccccccceccuces 36 685.0 94.5 106.9 109.8 108.6 113.2 113.2 117.9 130.4 132.5 140.6 138.2 
Radio and TV receiving equipment..........cceeecees 365 2.1 4.0 7.9 7.8 (2) (2) (S) 1.8 1.2 1.3 1.3 0.7 
Conmmunication equipment.......ccccccccccccccccccees 366 40.4 42.4 44.2 45.9 48.8 59.3 62.2 65.0 71.9 73.1 72.8 70.9 
Electronic COMPONENTS... ...ccccecccecccccecccsccees 367 14.0 18.1 22.8 246.4 25.6 (2) 29.2 (S) 43.7 44.3 (S) 48.5 
Other electrical equipment . PTTTTTTITTT TTT TTT TTT Te 361-64,369 28.5 30.0 32.0 31.7 (2) 18.4 17.9 16.5 13.6 (S) 16.7 18.1 
Transportation equipment.......ccccccccccccccccccunes 37 123.7 125.6 131.7 122.3 134.3 (2) 160.3 179.2 187.3 188.2 193.0 187.8 
Motor vehicles and motor vehicles a... eccccece 371 35.2 38.2 35.1 30.0 29.0 28.6 28.7 33.9 46.5 47.3 45.9 (D) 
Other transportation equipment.......ceccsecsceeecs 373-75 ,379 2.0 1.5 1.4 1.2 2.2 (2) (S) (S) (S) (S) (S) (0) 
Aircraft and missiles......cccccccccccccccccccccess 372,376 86.5 85.9 95.2 91.1 103.1 111.5 130.2 144.8 136.3 136.4 142.3 135.3 


See footnotes at end of table 


/40 


Tet 


Table 8-48. Number of full-time-equivalent (FTE) R&D scientists and engineers, by industry and size of company: 


Industry and size of company SIC code 
Distribution by industry 

Professional and scientific instruments.............. 38 
Scientific and mechanical measuring instruments.... 381-82 

Optical, surgical, photographic, and other 
instruments....... $60660060600600066600< 6606600000 383-87 
Other manufacturing industries (1)..... 96 ceseeosecses 27,31,39 
Nonmanufacturing industries..........cccccccccccees --  10-11,14-17,40- 
42 ,44-51,53-54, 
56,60,62-63,72- 
73,78, 806-07, 87 


Distribution by size of company 
(Based on number of employees) 


1,000 to 4,999...... 906000000080000000006 §668eeEEsess 66060006080000606 
hs -cogceeceeeeseseeseseeeeesoceeeeeees eeeeceoeeeeoeeces 
10,000 to 26,999......cce00- 900606 9seeseocedseocoses 6 @0000eneeeeseoene 
25,000 OF MOFe.....cccccccccccccccccecs seececeescese Se 60000006600800066 


N/A Wot available 


(1) Until 1984, tobacco products (SIC 21) was included with “other manufacturing industries." 


(S$) Data have been withheld due to imputation of 50 percent or more. 
(2) Not separately available but included in total. 


1979 


27.0 
11.7 
15.3 

4.7 
17.1 


1980 


32.8 
(2) 
16.3 
4.6 
19.8 


(D) Data have been witheld to avoid disclosing operations of individual companies. 


SOURCE: National Science Foundation, SRS 
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1981 


34.7 
18.6 
16.0 

4.8 
22.2 


38.0 


38.9 
27.2 
71.8 


40.7 


42.8 
36.6 
77.0 


276.2 287.4 311.8 312.7 


{In thousands) 

1983 1984 1985 
(2) (2) (S$) 
(2) (2) (S) 
(2) (2) 19.8 
5.9 (2) (S$) 
31.2 49.8 66.8 
52.7 81.9 78.3 
16.5 

48.3 52.6 61.6 
29.8 30.1 28.5 
84.3 84.0 89.9 
325.8 335.5 347.6 


1979-90 (continued) 


1986 1987 
(S$) (S) 
(S) (S) 

24.0 24.6 
(S$) 6.3 

75.1 96.4 
(S) 105.2 
(S) 18.4 

66.7 76.4 

38.9 40.5 

88.4 92.0 

365.3 363.3 


1988 1989 1990 


(S) (S) (S) 
(S) (S) (S) 
24.9 26.2 (S) 
6.4 5.4 5.5 
101.9 (S) (S$) 


109.0 (S) (S) 
19.3 17.9 18.7 
81.9 75.9 76.0 
40.2 47.1 55.5 
94.5 86.7 76.8 


365.2 387.5 396.2 


Table 8-49. Mumber of full-time-equivalent RED scientists and engineers, by industry, 


by source of funds: January 1990 


Industry SIC Code 
EE ee 
Food, kindred, and tobacco products........ 20,21 
Textiles and apparel ..........-.ceceeceeess 22,23 
Lumber, wood products, and furniture....... 24,25 
Paper and allied products.................- 26 
Chemicals and allied products.............. 28 
Industrial chemicais.................-+-- 281-82, 286 
Orugs and medicines... .........cccccccees 
GENS GREMIEBIS. ccc cccccccccccccccccccccs 284-85 , 287-89 
Petroleum refining and extraction.......... 13,29 
Rubber products... ......-cccccccccccccccces 30 
Stone, clay, and glass products............ 32 
Primary metals...... peccccccocoooeocooccoce 33 
Ferrous metals and products.............. 331-32,3398-99 
Nonferrous metals and products........... 333-36 
Fabricated metal products..............««+- 3a 
Pe ecccoccecocccececocecosocosooscese 35 
Office, computing, and accounting 
MACHINES... 2. nec c ec ccc cccccecccccccceees 357 
Other machinery, except electrical....... 351-56,358-59 
Electrical equipment...........csccecceccees 36 
Radio and TV receiving equipment......... 365 
Communication equipment.............ss«+. 366 
Electronic Components. ........-seeeeeeees 367 
Other electrical equipment............... 361-64, 369 
Transportation equipment. ...........esee00- 37 
Motor vehicles and motor vehicles 
@quipment ......ceccccees TTTTTT TTT TT 371 
Other transportation equipment........... 373-75,379 
Aircraft and missiles. ............ceeeee- 372,376 
Professional and scientific instruments.... 38 
Scientific and mechanical measuring 
FF 381-82 
Optical, surgical, photographic, and other 
Nn 0 606000006000006000000600000 383-87 
Other manufacturing industries............. 27,31,39 
Wormenufecturing industries................ 10-11, 14-17,40- 
42,44-51,53-54, 
56,60,62-63, 72- 
73, 78,806-07,87 


—_ 
S&Sso & BS 
~VWVwdw ~ su 


— 
o 
~ 
. 

o 


a 
io] 
- 


(Thousands) 


Federal 


(S) 


(0) 
(0) 
(0) 
(0) 
(Ss) 


(Ss) 
(Ss) 
0.0 


(1) 
(0) 
(0) 
(Ss) 


(0) 
(0) 


1.3 
7.5 
(0) 
(by 
36.3 
0.0 
(S) 
(0) 
(0) 
(S) 
(0) 
(0) 
(S) 


(S) 


(S) 
($) 


(0) 
(S$) 


(0) Data have been withheld to avoid disclosing operations of individual companies. 


(S$) Data have been withheld due to imputation of 50 percent or more. 


(1) Less then 0.5 thousand. 
SOURCE: Wational Science Foundation, SRS 
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Table 8-50. Cost per RED scientist or engineer, by industry and size of company: 1979-89 
Industry anc size of company SIC code 1979 1980 198% 1982 1983 1984 1985 1986 1987 1988 1989 
ee eeeeeeeeeeeeeeeee $87,400 $94,900 $103,900 $111,600 $116,000 $124,000 $130,200 $128,500 $131,200 $137,000 $140,000 

Distribution by industry 
Food, kindred, and tobecco products(1)............+. 20,21 72,300 84,900 (D) (D) (Dd) (D) (0) (D) (Ss) (D) (D) 
Textiles end GIREIE oc cccccccccccecccccccccccccccccs 22,23 53,200 57,500 (0) (dD) (Dd) (dD) (Dd) (Dd) (Dd) (dD) (dD) 
Lumber, wood " furniture. ....cccccceess 24,25 79,400 89,700 (s) ($s) (S$) 115,400 116,300 (Ss) (Ss) (D) ($s) 
Paper and all ed eeeeeeeeeeeeeeeeeeeeeeeeee 26 61,400 64,300 (Dd) 70,800 (0) (0) (0) (dD) (o) (Dd) 109, 700 
Chemicals and allied products........cccccseccceces 28 79,600 87,400 4 102,500 ,800 112,500 116,300 117,100 127,600 140,400 147,900 
Industrial chemicals........ccccccccccccscceceess 281-82,286 92,800 103,400 118,000 122,100 123,100 132,000 144,600 150,200 (Ss) (Ss) ($s) 
Orugs end medicines... Seeeeeeeeeeeeeeeeeeeeeeeeee 71,400 79,200 (0) (dD) 103, 100 (Dd) «D) 113,600 (D0) 141, 700 (dD) 
I 6d nnn nen enn eneneeeseeeeese 284-85 , 287-89 66,500 66,500 (0) (dD) (0) (dD) (Dd) 8&3, 106 (0) 101,300 (0) 
Petroleum refining and extraction........csccceeees 13,29 120,800 130,400 (D) (D) (0) (D) (DB) (D>) 195,600 196,400 199,500 
Rubber (Rea RRR RRR RRR RRR RRR RRR ER RRR RRR ARRAS SE SS 30 «D) (0) (0) (0) 75,400 (dD) Ce) (Dd) (D0) (dD) (Dd) 
Stone, clay, and glass BBocccccccccesooecoose 32 67,200 73,800 (0) (0) (dD) (0) (D>) 118,000 115,700 (0) (D) 
Primary A +o. sbeneebnneansSeneeasoeseseoeeds 33 7? 300 91,000 107, 700 118,200 129,900 (dD) (Dd) (0) 131,500 117,300 123,500 
Ferrous metals end — rT TTT TTT yTyTTrTrrTT 331-32,3398-99 83,300 93,300 (dD) (0) (0) (dD) (0) (dD) (0) ($s) (0) 
Nonferrous metals and products.........ssecceeees 333-36 74,000 87,700 (D) (D) (D>) 112,000 136,400 138,800 (D) (S$) (D) 
Fabricated metal PRODUCTS... ccccccccccccccecesceses % 62,300 70,500 78 , 000 ($s) «s) 111,600 112,900 (s) 76,800 82,100 82,500 
UN io cccccccoccocecococococooooooooeoceocosoce 35 78,900 89,900 93,900 103,800 108, 400 124,500 142,500 (0) (0) (0) (D) 
Office, computing, end eccounting machines....... 357 77,70 92,700 (0) (0) (0) (D) (Dd) (0) (0) (Dd) (D) 
Other machinery, except electrical............++- 351-56,358-S9 81,400 84,700 (0) (D) (0) (D) (D>) 119,200 104,700 115,500 119,900 
- Electrical OQUIPMONE. 2. ccc ccccccccccccccssessseees 36 87,200 91,100 95,300 100,000 114,300 121, 700 124,900 120, 700 120,600 118,900 120,300 
ee) 

Redio end TV receiving equipment..........sseee0. 365 80,300 93,400 (0) (0) 105,300 (0) (0) 88,700 111,200 106,900 83,600 
Communication equipment.....csccccccccccccceceees 366 87,800 92,900 105,500 123,300 135,000 143,000 147,800 141,300 140,500 141,100 146,200 
Electronic COMPOMONTS......cccccccccccccceseseees 72,800 75,600 66,700 69,600 (S$) 100,500 114,100 (0) 97,400 ($) (S) 
Other electrical OQUIPMONT.. 0 ccc cccccccccceeesees 361-64, 369 94 , 900 98,300 (dD) (0) (0) (Dd) (Dd) (dD) (S$) 78,700 (S) 
Transportation equipment.....cccccccccccccccecesees 37 (D) (0) (0) (0) 170,700 182,400 190,700 193,600 
Motor vehicles end motor vehicles equipment...... 371 122,900 135,200 147,400 162,600 184,700 211,400 223,100 (0) (D) (D) (D) 
Other t tation equipment......ccesecccceces 373-75,379 90,900 111,700 (0) (0) 114,200 (0) (0) (S$) (S) (0) (D) 
Aircreft and  6666060066066060600660066066 372,376 93,300 101,600 128,400 148,800 143,600 156,000 161, 700 149, 800 179,400 185 , 900 184,900 


See footnotes et end of table 
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Table 8-50. Cost per RED scientist or engineer, by industry and size of company: 
Distribution by industry SIC code 1979 1980 
Professional and scientific instruments...... seweee 38 $83,800 $89,700 
Scientific and mechanical measuring instrumerits. . 381-82 (D) (dD) 
Optical, surgical ; ne, and other 
SSP U Bo ccccocecoeocecoooococcccs peccoeseces 383-87 98,400 103,800 
Other menufecturing industries......... pecsooeccoes 27,31,39 61,900 77,400 
Wormanufacturing industries............c0.s000000e 10-11,14-17,40- 83,500 8,400 
42,44-51, 53-54, 
56,60,62-63,72- 
73, 78,806-07,87 
Distribution by size of company 
(Based on number of employees) 
BS, GD Go cocccccocecocoses paaeesceeosoeceeoses 66s secececccoecos SD Gee 
Se OD Geeaddcccccccceccccocoecoccces pececooeecces oe seccecoeceesoss 
1,000 to 4,999.......005. eeccece pecocceesooooeceoece pecceceoooooseoes 70,200 68,600 
5,000 to 9,999........ secceoeecoooocoooeeoeooeooos © eecceoeceee seccece 56,100 71,400 
10,000 to 26,999......... pebunsooadebssaseueaeéubes Onbenuenane senses 86,100 86,200 
25,000 or more........ evccccccccccccccccccoccocccos cocccococcocoocos] Tyeee Ceeenee 
WOTE: 


RED scientists and 


(0) Data have been withheld to avoid disclosing 
(S) Data have been withheld due to imputation of 
(1) Until 1984, tobecco 
(2) Wot seperately available but included in total. 


SOURCE: Wational Science Foundation, SRS 


ym sree’ reported for January in two consecutive years. 
and the ratio is attributed to 9 the earlier year. 


SAY 


tions of an companies. 


1981 
$93,400 
(0) 

(D) 


(Dd) 
77,200 


117,200 


percent or 
products, SIC 21, was included with “other ap aumstesturtes industries." 
See general notes. 


1979-89 (continued) 


1982 
(Ss) 
(0) 
(0) 


(0) 
$84 , 800 


1983 1984 


1985 


(S) $116,900 $122,000 


$83,200 (0) 
141, 100 (0) 
98,500 (0) 

82, 400 84,100 

65,700 $5,000 

87,200 

82,800 96,700 

93,400 111,000 

112,900 130,500 


134,200 143,000 


(Dd) 
(D) 


(0) 
94 ,600 


155,300 


(S) 
(0) 
(D) 


(S$) 
$86,890 


156,400 


($s) (Ss) 

(0) (Ss) 

(D> $150,400 

(0) (dD) 
$79,100 81,300 
66, 900 (Ss) 
91,500 89,000 
91,700 96,300 
111,500 120,000 
129,100 126,600 
163,200 171,900 


175,300 


The number of full- Sanne RED scientists and engineers used to estimate the cost per RED scientist or engineer is the arithmetic mean of the numbers of 
This number is then divided into the totel RED expenditures of the earlier year, 


Table 8-51. Cost per R&D scientist or engineer(1), by industry, by size of company: 1989 , . 
Size of c 


Set 


Industry SIC code 
PTT TTITTTITI TTT TTT TITTTTTTTTiTriTerrriieiirTiT TT 
Food, kindred, and tobacco products.............s:. 20,21 
Textiles and apparel..........sseccceee eeese Seeeeee 22,23 
Lumber, wood ts, and furniture...........e0: 24,25 
Paper and allied productS.........cceccccescccccces 26 
Chemicals and allied products..........ccceeeecceess 28 
Industrial chemicals............ 5e00000s0eeeeeess 281-82, 286 
Drugs and medicines...........+. eeccccecoesece ee 
Other chemicals... ....ccccccccccccccccecccccceces 284-85 , 287-89 
Petroleum refining and extraction. .........ceeeeees 13,29 
Rubber Be coccecceeseoceooce neeoccesoseoecere 30 
Stone, clay, and glass products........cccccceecess 32 
Primary metals... ....cccccccccccccccccccccccccceces 33 
Ferrous metals and products............. oecececes 331-32,3398-99 
Nonferrous metals and productS.........ceceeceees 333-36 
Fabricated metal products..........ccececccccnccees 34 
Machinery 35 
Office, computing, and accounting machines....... 357 
Other machinery, except electrical.............. 351-56,358-59 
Electrical equipment.........seececccees cccccccccce 36 
Radio and TV receiving equipment..........ceeeees 365 
Communication equipment......... TT TT TTT TTT cccee 366 
Electronic c Bcccccccces TTT TTT TTT TT TTe 367 
Other electrical equipment........cccccsccccceees 361-64, 369 
Transportation equipment......... TTTTTTT TTT TTT 37 
Motor vehicles and motor vehicles equipment..... 371 
Other transportation equipment.......cecceccecees 373-75 ,379 
Aircraft and missiles......ccccccccccccess eeenseeee 372,376 


See footnotes at end of table 


en 


Less than 


144, 200 


(S) 
100,500 
(0) 
(0) 


(Based on number of employees) 


500 to 
999 


employees 


$93,900 


(S) 
(0) 
(S) 
(S) 
107,800 


(D) 
(D) 
(0) 


0 
(D) 


(S) 
(D0) 


(D0) 
118,800 


111,300 


(0) 
(0) 
129,900 
101,600 


138,400 
(S) 


(D) 
(0) 


1,000 to 
4,999 


employees 
$103,200 


131, 100 


88, 000 
114,500 


101,000 
105,500 


120,400 
96, 200 


5,000 to 
999 


employees 
$106, 700 


125, 700 
(S) 

(S) 
65,500 
138, 200 


146,800 
(0) 

(0) 
251, 700 
(S) 

(S) 
143,600 
(D) 

(D) 

(S) 
130,300 
133, 700 
(S) 

(S) 

(0) 

(0) 
91,200 
(0) 

(S) 

(0D) 

0 

(0) 


10,000 to 


24,999 


employees 


$127,600 


152, 700 
179,600 
215,700 
118,400 
172,000 


352, 100 
158,900 
175,300 


210,500 
112,000 
141,000 
165,200 


121,000 
207, 700 


133,500 
88 ,000 


71,000 
102,600 


128, 100 


0 
137,300 
121,500 
138,900 


125,800 
89, 100 


80, 700 
183 , 200 


$175,300 


(S) 
(D) 
(D) 
114, 100 
(S) 


138, 100 
0 
137,800 
(D) 

(D) 
197,400 
(D) 

0 

(D) 
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Table 8-51. Cost per R&D scientist or engineer(1), by industry, by size of company: 1989 (continued) 
Size of company 
{Based on number of employees) 
Industry SIC code Less than 500 to 1,000 to 5,000 to 
Total 500 999 4,999 9,999 
employees employees employees employees 
Professional and scientific instruments............ 38 (S) (D) (S) $88 , 200 (D) 
Scientific and mechanical measuring instruments. . 381-82 (S) (S) (S) 72,500 (0) 
Optical, surgical, photographic, and other 
n<0.06.000660666060066000000090000000069 383-87 (Ss) (D) $99, 700 103,900 $120,900 
Other manufacturing industries.........ceccceceeess 27,31,39 (D) (S) 77,800 114,600 (D) 
Nonmanufacturing industries.......ccccccccccceecess 10-11, 14-17,40- $81,500 $134, 100 127,300 12,300 85,200 
42,44-51,53-54, 
56,60,62-63, 72- 
73, 78, 806-07 ,87 


(1) See note on table 8-54. 
(0) Data have been withheld to avoid disclosing . of individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 


SOURCE: National Science Foundation, SRS 


/kb 


10,000 to 
24,999 
employees 
$93,300 
(0) 

(0) 


94,200 
159, 100 


Lev 


Table 8-52. 


Companies ranked by size of 
R&D program (based on 


total R&D funds) 1979 
First 4........ eeeeces seceeee $121, 700 
Next 4. eeeeeeeeeece eeeeeeee ee 05, 700 
Next 12......... pecocccecce . 90 ,500 
Next  Sepeees @eeeeeoeoeeeeaes 87,600 
Next 60...... eecececcecoccess 80, 100 
rrr - 63,400 
BES Becccccccoecececocececes 61,200 
Average of above 400 R&D 
performing companies...... oe 88 ,500 


(1) See note on table 8-54. 
SOURCE: National Science Foundation, SRS 


114,400 


1982 


$182,800 


127,600 


118,500 


1983 


$185 , 200 
154,000 


/A7 


Cost per R&D scientist or engineer(1) in companies ranked by size of R&D program: 


1979-89 


1988 


$226,200 
210,700 
153,000 
154,500 
141,300 
137,300 
124,500 


160,600 


8cT 


more 


8,570 


Table 8-53. Domestic employment of R&D-performing companies, by industry, by size of company: 1988-89 
{In thousands) 
1988 
Size of company 
Industry SIC code {Based on number of employees) 
Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 

Total 500 999 4,999 9,999 24,999 
0 b000000000O0000000000008SS0C0e 00000000000000008 17,261 (S) (Ss) 2,351 1,306 3,080 
Food, kindred, and tobacco products...........s+++- 20,21 1,289 (S) (S) (S) 100 225 
Textiles and Dc cddoheseeedbbocoooecooocoooes 22,23 (S) (S) (Ss) (S) 62 160 
Lumber, wood products, and furniture..............- 24,25 261 (D) (Ss) 8 41 56 
Paper and allied products........... pececdeoecocese 26 563 (S) (S$) (S) 73 197 
Chemicals and allied products........cccceccccecees 28 1,088 (S) 28 176 68 384 
Industrial chemicals........ccccccccccceccccecses 281-82, 286 418 (S) 7 53 39 83 
Drugs and medicines........ceecccecees ccceeeooeee 338 (S) 4 41 (0) 197 
Other chemicals........cccccccccccccccccccscccecs 284-85 , 287-89 332 (S) 17 82 (D) 104 
Petroleum refining and extraction...........seseees 13,29 410 (S) (Ss) 31 27 69 
Rubber PPOGUCTS....ccecccccccccccees eeeeeeeeeeeeeee 30 (S) (D) (Ss) (Ss) 47 79 
Stone, clay, and glass productS.........cceccececes 32 320 (0) (Ss) (S$) 40 98 
Primary metals.......ccsccccees pecccececes ececeoooces 33 440 (S$) (S) 112 59 99 
Ferrous metals and productS........sccccccccceces 331-32, 3398-99 249 (S) (Ss) 48 (0) 62 
Nonferrous metals and a PPT TT TTT TTT TTT Te 333-36 191 (Ss) (Ss) 64 (D) 57 
Fabricated metal products..........ccscecsccccceces 34 591 (S) (S$) 135 62 177 
Machinery......... oeccee peccccccec coceecocoococoose 35 1,456 (S) 74 280 156 208 
Office, computing, and accounting machines....... 357 651 28 20 81 58 65 
Other machinery, except electrical...........s+. 351-56, 358-59 805 (S) 54 199 98 143 
Electrical equipment..... POT TTTTTTITTT TTT TTT TT Ty oe 36 1,953 (S) 78 264 91 303 
Radio and TV receiving equipment........... peccee 365 27 (S) (D) (S) 0 (0) 
Communication equipment... ....ccccccceccccccccees 366 875 42 11 46 32 85 
Electronic — PPP TTTTITTITrTrTirirririrrriTyT 367 461 (Ss) 27 72 26 81 
Other electrical equipment........cccccccccecees ° 361-64 , 369 590 (S) (0) 119 33 (D) 
Transportation equipment........ceccececcees TTT TT 37 2,622 (S) (S) 101 113 208 
Motor vehicles and motor vehicles equipment...... 371 1,127 (0) (S) 48 (D) 40 
Other transportation equipment.......cccccceseees 373-75,379 119 (D) (S) (S) (D) 56 
Aircraft and missiles......... eeeeeee eeeeeoeeaeeeaenee 372,376 1,376 (D) (Ss) 27 (0) 112 


See footnotes at end of table 
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Table 8-53. 


Industry 


Professional and scientific instruments............ 


Scientific and mechanical measuring instruments. . 
Optical, surgical, photographic, and other 


PMBCPUMENtS... 2. cc cccccccccccccees ecccce eeccecce 
Other menufacturing industries...........cccceceees 
Normenufacturing industries...........ccccecceecees 

Industry 
Total... eeneneee eeeeeeeeeee eeeneceeeeeeeeeeeeeee « 
Food, kindred, and tobacco products.........seeeees 
Textiles Ord apparel... nc. cccccccceccccencccesceces 
Lumber, wood re pote and furniture......cccsceees 
Paper end allied 


 PPPTTTrTrTTTrTrrrrrrirrr eT eT 
Chemicals and sttied PPOGUCTS... cece ccccccccccesecs 
Industrial chemicals.......cccccccccccccccscecees 


Orugs and Tn 64060600000000000000006000000 
Other Ss coccccccceeeseeoooeeeooonsoeooCes 


Petroleum refining and extraction........cecccccess 
Rubber hn 0 00 00000000000000000000000000000808 
Stone, clay, end glass PFOGUCTS.. cc cccccenccccceces 
Primary th ++ pabb660600060066660060000000000000 


Ferrous metals end PFOGUCES. 0. cc ccccccccccccecces 
Nonferrous metals and products. .......csesesceees 


See footnotes et end of table 


SIC code 


SIC code 


129 


4,198 


Domestic employment of R&D-performing companies, by industry, by size of company: 


Less than 
500 


(S$) 
(Ss) 
(Ss) 


(0) 
(Ss) 


Less than 
500 


(f) 


(S) 
(S) 
(0) 
(S) 
(S$) 


(S) 
(S$) 
(S) 


(S) 
(0) 
(0) 
(S) 


(0) 
(0) 


1988-89 (continued) 


{In thousands) 
1988 
Size of company 

(Based on rumber of employees) 

500 to 1,000 to 5,000 to 10,000 to 25,000 or 
999 4,999 9,999 24,999 more 

29 102 36 66 309 
13 48 (Dd) (D) (D) 
16 54 (Dd) (D) (D) 
(S$) (Ss) 46 108 (dD) 
(Ss) (Ss) 286 644 2,500 

{In thousands) 

1989 

Size of company 

(Based on number of employees) 

500 to 1,000 to 5,000 to 10,000 to 25,000 or 
999 4,999 9,999 24,999 more 
(Ss) 2,275 1,360 2,847 8,541 
(Ss) (Ss) 103 197 821 
(Ss) (Ss) (Ss) 156 (Ss) 
(S$) 82 53 46 (0) 
(S$) (S$) 67 165 189 

29 179 65 352 361 

8 55 47 76 229 

4 43 (0) 174 (0) 
17 81 (Dd) 102 (0) 
(Ss) (S$) 33 68 267 
(S$) (S$) 36 91 (0) 
(S$) (S$) 38 88 (0) 
(Ss) 100 64 113 126 
(S$) (S$) 46 42 (0) 
(S$) 51 18 71 (0) 


OcT 


Table 8-53. Domestic employment of R&D-performing companies, by industry, by size of company: 


Industry SIC code 
Fabricated metal products..........cccccseccccceees 34 
PN 6464cccceseceosooooesoooeoooooesocooseses 35 
Office, computing, and accounting machines....... 357 
Other machinery, except electrical..............- 351-56, 358-59 
Peete Gee cccccccecescecoocccoescocccocs 36 
Radio and TV receiving equipment................- 365 
Communication equipment... ......ccccccccccccceees 366 
Electronic Components... ....cccccsccccccecccccces 367 
Other electrical equipment..........cscceeccceess 361-64 , 369 
Transportation equipment........ccccccccccccccccees 37 
Motor vehicles and motor vehicles equipment...... 371 
Other transportation equipment..........s-eeeees 373-75,379 
Aircraft and missiles... .....ccccccccccccccccccess 372,376 
Professional and scientific instruments............ 38 
Scientific and mechanical measuring instruments. . 381-82 
Optical, surgical, photographic, and other 
imstruments.......cecceeees sccecececece ecccccces 383-87 
Other manufacturing industries............. eeccecece 27,31,39 
Nornmanufacturing industries........cccccccccccccess 10-11, 14-17,40- 
62,44-51,53-S4, 
56,60,62-63, 72- 


(S$) Data have been withheld due to imputation of 50 percent or more. 


Less than 
500 


(S) 
(S) 


32 
(Ss) 


(S) 
(S) 

42 
(Ss) 
(S) 
(S) 
(0) 
(S) 
(0) 
(S) 
(0) 
(0) 


(S) 
(S) 


(0) Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE: National Science Foundation, SRS 


1988-89 (continued) 


{Based on number of employees) 


500 to 
99 


(S) 
69 


17 
52 


{In thousands) 
1989 


Size of company 


1,000 to 
4,999 


127 
266 


61 


(S$) 
(S) 


5,000 to 10,000 to 25,000 or 


9,999 


75 
172 


24,999 


104 
185 


56 
129 


248 


0 
481 


379 
102 


1,046 


2,504 


Tet 


Table 8-54. 
Industry and size of company 
Distribution by industry 


Food, kindred,and tobacco products (1)..........«+««- 
Textiles and apparel... .. 2... ccccccccccccccccees eccce 
Lumber, wood products, and furniture..........ssese+. 


Paper and allied products..........ccsccceees ecceccee 
Chemicals and allied products..........cccecccecceees 


Industrial chemicais............sse. seeceoocooeces 
Drugs and medicines... ......cccccccccesss eseeesoces 
Other chemicals... ...ccces scccccccscsceses seccecese 


Petroleum refining and extraction..........sececeeess 
Rubber products.......... PT TTTITITITITITITTT TTT TTT 
Stone, clay, and glass productS........ceeesecccceees 
Primary metals... .....cccccccccccccccccccscccccceecess 


Ferrous metals and BBcccccceccccccevcccccccce 
Nonferrous metals and products........... PTTTTITT Te 


Fabricated metal products...... eecccecece eccccecccces 
EEF PPT TT TT TTT TTT TTT TTT TTT TTT TTT Tee 


Office, computing, and accounting machines......... 
Other machinery, except electrical........... ecccce 


Electrical equipment...... PTTITITTTIT TTT TTT TT ecccce 


Radio and TV receiving equipment.........cccceceeus 
Communication OCQUIPMONT . 2. cece ccccccccccsececers 


Electronic COMPONENTS... 2... cccccccccccccccccccecess 
Other electrical equipment... .....cccccccccccsecees 


Transportation equipment... ....cccccccccccccccecceces 
Motor vehicles end motor vehicles equipment........ 


Other t Rion Equipment .......ccccccccccccces 
Aircraft and BNNs 6.6.666600066000600000000060066 


See footnotes et end of table 


SIC code 


u 
‘ 
Hy 
Sse £3 YS 
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351-56,358- 


/3/ 


1979 1980 1981 
a7 2w7F @ 
6 5 6 
3 3 3 
6 6 (S$) 
14 “~ 6 
42 42 & 
3% 6UMMGCtCS 
62 8 6 
a7 sx 3 
18 177 8620 
‘s)> «> @& 
13 3 
7 7 8 
6 6 6 
12 172 #86 
12 “% 15 
3 6 6UMGCSSS 
75 72 «671 
19 ws 
ss 6 
ao 635 té‘SSS‘'N 
Ss 3S 5% 
5s2 3 6 
32 32.06CUM 
ae 3s ww 
1 g 9 
3S FZ 


1982 


31 
12 


1983 1984 
36 40 
6 7 
~ 5 
(S) 6 
12 13 
54 57 
45 41 
(Ss) 89 
39—CtOCSS 
22 22 
(S) 27 
16 17 
11 12 
1 11 
13 16 
(S) (S) 
570 56 
s& 90 
30 32 
51 49 
(Ss) (S$) 
61 56 
(Ss) (S$) 
(S$) 30 
(S) 

30 27 
(S) (S) 
102 «(190 


1985 


8 
116 


RED scientists and engineers per 1,000 employees in manufacturing companies, by industry and size of company: 


1986 


6 
w 


S&s BBS artuen 


= 
2 


Su & S BB SM SY BS eB sy 


1979-89 


1987 1988 
45 47 
7 7 
& (S$) 
5 5 
11 11 
68 70 
52 55 
se 
61 61 
20 24 
19 =6«¢S) 
24 27 
12 13 
9 9 
16 17 
17 17 
| 
115 —s«116 
29 29 
65 70 
45 48 
73 8&3 
86 102 
28 26 
68 73 
42 4) 
38 39 
91 =: 101 


1989 


cet 


Table 8-54. R25 scientists and engineers per 1,000 empicyees in manufacturing companies, by industry and size of company: 1979-89 (continued) 


Industry and size of company SIC code 1979 1980 1981 19682 1983 1984 1985 1986 1987 1988 1989 
Distribution by industry 


Professional and scientific instruments.............. 38 41 39 46 (SS) (¢«S) (S) ¢S) = (S) 71 70 72 
Scientific and mechanical measuring instruments.... 381-82 (S) («S) ¢S) ¢«S) ¢S>) (S) (¢S) (S$) 85 94 106 
Optical, surgical, photographic, and other 

Sn pdt cebbebbecbboseeocoeoooeeocooceeosees 383-87 45 48 47 (¢«S) ¢S) = (S) 70 61 63 58 56 

Other manufacturing industries (1)...........eeeeeees 27,31,39 7 7 7 9 <«S>) <(S) ¢S) (5S) 18 18 16 


Distribution by size of company 
{Based on number of employees) 


LOGS Chat SOD... ccccccccccccccccccccccccccccccccecces ceccccccccccscces 4 8628 28 30 3% 6420—~Ci«S—(aiti CSC SKC 
BED BO Geer ccccccccccccccccccccccccccccccccsosceseees ceccccocooosoooss 21 21 23 27 #+%e6 2 
TBE CO 6, GOD. cc cccccccccccccccccccccccccccccccccccs coccccccccccccces 86 19 21 22 oe 4 26 3 3 31 32 
DeGe 00 DFID se cc cccccccccccccccccccccccccccooeccces coccecccceccoeccs 9 «8619 18 23 22 19 9 28 2of 29 3 
WO, GED CO BE, GOD. cccccccccccccccccccccrcccccccccccccs coccccccccccscces 19 §20 23 26 ow#ge dt} 3d 2 MB 
ZS GED OF BBFC. cccccccccccccccccccccewcccccccccccccce cocccccescceccces % 6M 36 43 42 47 4 S6 SS? S& S58 


(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 
(S) Data have been withheld due to imputation of 50 percent or more. 


NOTE: The number of R&D scientists and engineers per 1,000 employees for 1989 is derived by dividing the arithmetic mean of scientists and 
engineers employed in January 1989 and January 1990 by the number of employees in all activities in March 1989. Similar procedures 
were used for earlier years. Nonmanufacturing industries are included in pre-1983 calculations. 


SOURCE: National Science Foundation, SRS 
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Table 8-55. R&D funds per employee, by size of company: 1979-89 


Size of 
(Based on of 1979 1980 1981 1982 1983 1986 1985 1986 1987 1988 1989 
employees) 
Total (company, Federal, and other) R&D funds per employee 
Total............ $2,453 $2,576 $3,010 $3,719 $4,163 $4,579 $5,148 $5,153 $5,338 $5,678 $5,998 
Less than 500.......... 1,254 1,418 1,636 1,732 2,186 2,767 3,028 5,414 5,553 5,318 5,495 
500 to a eae 2,158 2,238 3,229 3,121 2,900 3,174 
1,000 to 4,999....... .. 1,321 1,326 1,596 1,790 2,062 2,480 2,725 3,261 3,395 3,232 3,448 
5.000 to 9,999......... 1,102 1,332 1,668 1,883 2,194 2,505 2,851 2,869 3,210 4,009 4,024 
10,000 to 24,999....... 1,549 1,768 2,065 2,469 2,966 3,385 3,500 3,334 3,668 3,725 3,664 
25,000 or more......... 3,614 3,596 4,193 5,502 5,785 6,184 7,071 6,878 7,035 7,547 8,041 
Company and other (except Federal) R&D funds per employee 
Total............ $1,650 $1,764 $2,059 $2,534 $2,814 $3,095 $3,383 $3,503 $3,562 $3,804 $4, 146 
Less than 500.......... 956 1,176 1,333 1,381 1,749 2,212 2,407 4,750 4,811 4,686 4,802 
500 to 999...........6- 1.782 1,700 2,997 2.859 2.657 2,875 
1,000 to 4,999......... 910 1,108 1,311 1,503 1,687 2,096 2,316 2,725 2,799 2.760 2.958 
5.000 to 9.999......... 987 1,068 1,323 1,551 1,613 2,199 2,409 2,316 2,682 3/427 
10,000 to 24,999....... 1,237 1,414 1,675 2,025 2,351 2,689 2,769 2, 2.969 3.139 3,227 
25,000 or more........ . 2,271 2,273 2,641 3,436 3,637 3,792 4,208 4,077 4,010 4,346 4,863 


NOTE: Averages were derived by dividing total and company R&D funds for a calendar year by 
employment data for March of that year. 


SOURCE: National Science Foundation, SRS 
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Table 8-56. Concentration of total employment in R&D-performing 
companies ranked by size of R&D program: 1984-1989 


(Percent) 
1984 1985 1986 1987 
Companies 

First 4 (1-4)........ i 4 8% 7% 7% 
Wext 4 (5-8)......... 3 4 4 4 
Wext 12 (9-2U)....... 6 7 5 6 
Wext 20 (21-40)...... 9 7 6 6 
Wext 60 (41-100)..... 10 11 9 8 
Wext 100 (101-200)... 13 12 7 7 
Wext 200 (201-400)... 15 15 10 9 
ALL others..........-. 36 36 52 53 


SOURCE: Wational Science Foundation, SRS 
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SECTION C. INDUSTRY-ADMINISTERED FEDERALLY FUNDED RESEARCH 
AND DEVELOPMENT CENTERS 


Supported by the Department of Energy: 


Bettis Atomic Power Laboratory 
Westinghouse Electric Corporation 
West Mifflin, PA 


Energy Technology Engineering Center 
Rockwell International Corporation 
Canoga Park, CA 


Hanford Engineering Development Laboratory 
Westinghouse-Hanford Corporation 
Richland, WA 


Idaho National Engineering Laboratory 
EG&G Idaho, Inc.; 

Argonne National Laboratory, West; 
Rockwell International Corporation; 
Westinghouse Electric Corporation 
Idaho Falls, IA 


Knolls Atomic Power Laboratory 
General Electric Company 
Schenectady, NY 


Oak Ridge National Laboratory 
Martin Marietta Energy Systems, Inc. 
Oak Ridge, TN 


Sandia National Laboratories 
Western Electric Company, Inc.--Sandia Corporation 
Albuquerque, NM 


Savannah River Laboratory 
Westinghouse Electric Corporation 
Aiken, SC 


Supported by the National Institutes of Health, Department of 
Health and Human Services: 
Federick Cancer Research Facility 


Program Resources, Inc. 
Frederick, MD 
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Form MA-121 .....-.+ +. © © «© «© © «© © «© «© © © «© «© «© «© « « « 153 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON.D.C. 20550 


OFFICE OF THE 
DIRECTOR 


Dear Respondent: 


The National Science Foundation (NSF) requests your company’s 
participation in its 1989 Survey of Industrial Research and 
Development by completing the enclosed questionnaire and 
returning it to the U.S. Bureau of the Census. 


This annual survey is the only source of detailed information on 
U.S. industry’s research and development (R&D) performance, which 
accounts for approximately 70 percent of total U.S. R&D 
expenditures. These data are used by industry officials to 
compare their companies’ performance with industry averages, by 
trade association staff, and by industry consultants. 
Furthermore, the information is an essential element in the 
formulation of legislative and executive branch policy 
initiatives to strengthen U.S. science and technology 
performance. 


Your company’s participation in the survey is vital to the 
accuracy and utility of the data. Even if your records are not 
formatted to match exactly the survey data elements, your best 
estimates are requested. We urge you to obtain the assistance of 
your company’s chief R&D official in estimating data for those 
items not contained in your records. 


The survey is based on a performer concept, i.e., funds 
financing R&D performed outside your company should be excluded 
from the data you provide for all items except 13 and 14 at the 
end of the questionnaire. Please refer to the instructions for 
further information on definitions used in the survey and feel 
free to contact the U.S. Department of Commerce, Bureau of the 
Census, Industry Division, Washington, D.C. 20233 or phone (301) 
763-5598 for assistance. Your company’s responses are kept 
confidential by the Census Bureau staff who release survey data 
only in aggregated form to prevent disclosure of individual firm 
data. 


139 


RD-142 (11-16-89) 


We appreciate your past and continuing participation in this 
survey. The survey results are available in several NSF 
publications, including Vv j . 
Requests for these publications and suggestions for improvements 
in any aspect of the survey’ may be addressed to Melissa Pollak or 
Mary Burke, Industry Studies Group, Division of Science Resources 
Studies, Room L-602, National Science Foundation, Washington, 
D.C. 20550, or phone (202) 634-4648. 


Sincerely, 


—>__ 
Erich Bl 


Director 
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RD-1-42 (11-16-89) 


ansas i ~, UNITED STATES DEPARTMENT OF COMMERCE 
(10-26-89) , : Bureau of the Census 
% 4 Washington, D.C. 20233 
Margy F 


OFFICE OF THE DIRECTOR 


FROM THE DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Census conducts the ‘Survey of Industrial Research and Development” 


We are enclosing your form and file copy for the ‘’Survey of Industrial Research and 
During 1 * (RD-1). To reduce response burden, we alternate between a 
“long” and a “‘short’’ form every other year. We are using the “‘long’’ version for 1959. 


The law (Title 13, United States Code) authorizes this report. Items 1A and 1B and Columns 2 
and 4 of Item 4C are part of the basic statistical program of the Bureau of the Census for 

companies, and reporting of these items is mandatory. Response to the 
remainder of inquiries is voluntary; however, we need your cooperation to make the results 
of the survey comprehensive and accurate. By Section 9 of the same law (Title 13), your report 
to the Coneus Bureau le confidential. Only sworn Census Bureau employees will see the 
information reported and will use it only for statistical purposes. The law also provides that 
copies retained in your files are immune from legal process. 


Please return the completed form within 60 days. Please direct requests for copies of the 


resulting publication or concerning this survey to the Special Surveys Branch of 
our Industry Division on (30 ) 763-5598. If you need additional time to complete the report or 
need additional forms, call (812) 288-3331. Dinntae 
important survey and look forward to your continued participation. Thank 


Enclosures 
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RD- U.S. DEPARTMENT OF COMMERCE 
ra 1a QUREAU OF THE CENSUS 


THE NATIONAL SCIENCE FOUNDA TION 
WASHINGTON. OC 2023) 


INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1989 


Outline of instructions 


GENERAL Page 
information about reporting .... 2... ee eee eee eee eee ee eee eeeeeeee 2 
Companies reporting in survey for the first time ...... 2.2.2.0... ccc eee eee ee eee ee eee eee 2 
ED + 6.06 6566666600006 6060500606066 6606006640665004006 054066540608 2 
a 2 
Coverage — reported unit, period, geographic area... . =... ee ee ee eee eens 2 

Section | — GENERAL COMPANY DATA... ... 2... 6 ccc eee eee e eee 2 
item 1 — Sales and Employment for Company ...... eee eee eee eee eeee 2 

Section Ii — RESEARCH AND DEVELOPMENT PERFORMED WITHIN 

THE COMPANY IN THE UNITED STATES ....... 2... eee eee 2 
item 2 — Research and Development Expenditures ... . . 2. ee eee eee eee eee 2 
ttem 3 — Research and Development Scientists and Engineers ................- 22sec eee ecees 3 
Item 4 — Costs incurred for Research and Development Performed Within the 
Company by Major Type and Source of Funds . . . . ee eee eee 3 
, | , FARE PS t-a arr rrr 4 
ttem 4A — Basic Research ... 2. 2. cece eee cece eee eee eeeeeees 4 
ttem 481 — Applied Research .. . . 2. eee eee eee eeeees 4 
Item 482 — Development .... 2. eee eee eee eee eee eeeteeees 4 
FFP TTT TTT Te rrr rr rrr rrr errr rrrrrrrrrrrrrrrrrrrrrrrrrrrrrere 4 
Item 4 — Column 2, Federal .. 2. 2. ccc eee e eee eee eeeeeees 4 
item 4 — Cotumn 3, Company and Other . 2... 6 ccc eee ee eee eeeeeeees 4 
item 4E — Company and other Funds, except Federal, Budgeted for the Year 1990............. 4 
item 5 — Costs Incurred for Federal Research and Development by Principal Agency ........... 4 
ttem 6 — Costs Incurred for Research and Development Performed Within the 
Company by Major Type of Expense ... . cee eee ence eeees 4 
Item 7 — Fields of Basic Research . . 2. 6 cece eee e eee eeeeees 6 
Item 8 — Applied Research and Development by Product Group ........ 2... ee eee ee eee 6 
Item 9 — Cost of Research and Development Performed Within the Company, by State ......... 7 
item 10 — Research and Development by Functional Category ......... 6. eee eeee 7 
item 11 — Product Versus Process Applied Research and Development .......... 2.6.00 5ees 8 
Item 12 — Long Versus Short Term Research and Development Costs ....... 2.2... cee eeee 8 
Section Iii — REPORTING OF RESEARCH AND DEVELOPMENT PERFORMED 
OUTSIDE THE COMPANY .|. . . . 1. cece eee eee eee eeeeeeees 8 
tom 13 — Total Company Funds Spent for Research and Development Activities 
Performed Outside the Company Within the United States ....... 2... 6 6c cee eee 8 
em 14 — —— eng Fahey ee ele diya ae pe happeaga 
Subsidiaries Outside the United States ....... 2... 6 cee ee 8 
wnth<tindtentieaetn ........... WYTTTTILTITITITITILTTTTrTrrTT Tree 8 
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other units, use source 2. 
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2. Figures on the proportion of total work time of 
scientists and engineers that is devoted to research and 
development. For example, if the engineering 
department of a manufacturing plant had 60 scientists 
and engineers in January 1990 and one-fourth of the 
scientists’ and engineers’ time during that month was 
charged to R&D projects, the figure for the number of 
R&D scientists and engineers included for that unit 
would be 15. 


Separate figures are requested on the number of 
scientists and engineers working on Federal R&D 
projects, and company and other R&D projects. Where 
R&D work for the Government and for the company is 
performed by the same group of scientists and 
engineers, distribute the total number of such scientists 
end engineers according to the program, Federal or 
company, for which the R&D work was performed. 


> item 4 — Costs incurred For Research and 


Development Performed Within the Company by 
Major Type and Source of Funds — Include all 


report the total charged for the work performed, 
including profit. include R&D work of consultants 
performed at company locations. include R&D 
performed within company on non-Federal contracts. 


include in R&D expenditures the full cost of all 
research 


RAD expendltures by te amount of nee 
roy 


or company 
units, or the credits recetved for RAD work cherged or 
*‘soid’’ to other units of the reporting company or to 
outside organizations. 


The relevant costs for research and development 
usually include but are not limited to the elements 
listed below: 


1. Wages, salaries, and related costs; materials and 


telex, electricity, water, gac, and fuel; books and _ 
periodicals; travel costs and professional dues. 


2. Property taxes and other taxes (except income 
taxes) incurred on account of the R&D organization or 
the facilities which the R&D organization uses; 


3. Company overhead. Estimate a fair share of the 
cost of any functions which support R&D activities. 
The basis and method of estimating overhead costs 
will depend upon company practice. Be sure that all 

include an allowance for overhead. items 
ee ere ot ee 


personnel; accounting; procurement and inventory, 
including purchasing, storage, transportation, control 
of materials and supplies, etc.; other services, 

legal, public relations; and salaries and 


including 
related costs of research executives not on the 
payroll of the R&D organization. 


itt 2 
THE r 

i ' 
fi i 


! 
1 


in terms of the objectives of the reporting company. 


routine technical 
excluded from the definition of total research and 
development as explained in item 2 on page 3. 


Included in Development — 


required to advance 
the design of a product or a process to the point 
meets specific and economic 


It is often difficult to decide when development ends 


oF copes Sa. DO PNe, Sa eenay 
objective is to make further improvements on 
or 


from these forms, which collect data on work actually 
performed by each company. Tae 


development that was 
by your company but performed outside 
company. 


engineers working on the Federal projects and/or the 
costs of Federal programs. 


> Rem} — Caste tasused tos Secenre> and by 
ies Gana Genenan — @ enact eosearsh ond 
a ee ee base the 
are 
at ay development upon 


development organizations (for . model 
construction noncompany shop). Exclude 
nM wapeen — foe 


> Item 7 — Fields of Basic Research — Use the 
to 
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> item 7D — Mathematics — Includes areas such as 
algebra; foundations and logic; geometry; numerical 
analysis, etc. 

item 7E — Sciences — Includes activities 
directed toward enhancing our understanding of computer 
structures and computational processes tc ~rovide bases 
for the future capabilities for compu i 


tional solutions of 
presently intractable problems. 


> item 7F — Physics — includes acoustics; atomic and 
molecular; condensed matter; elementary particle: 
nuclear structure; optics; plasma. 


> item 7G — Astronomy — Inciudes laboratory 
astrophysics; optical astronomy; radio astronomy; 
theoretical astrophysics; Gamma-ray, neutrino 
astronomy. 


> item 7H — Atmospheric Sciences — Includes 
; solar; weather 


aeronomy; ; modification; 
extraterrestrial atmospheres; meteorology. 
> item 71 — ‘ : -_ -— ‘ 
oceanography; marine geophysics. 
Sciences 


Sheompectony psychiatry, dentistry, veterinary _ 
° , vete 
medicine, etc. 


> item 7L — Other Sciences — To be used for 
i and which 


multidisciplinary projects 
cannot be classified within one of the above primar. 
fields of science. 


> item 7M — Total Basic Research Cost — This 
should be the same as Item 4A, column 4. 


development by a 

be classified in badge , computing and 
accounting machines, if the chip were intended to be 
part of a computer which is the firm’s end product. 


development and not necessarily to the 
overall code in which your company’s manufacturing 
output is classified. 


Product Group 


Atomic Energy Devices — Applied Research and 
on atomic energy devices should be 
included with research and development as classified 
in the categories listed on lines 1— 34. Examples of the 
SED Or CERNENED Gnd Covenomant anteites on stewic 


onaray Conese and the product groups in which such 
should be reported are as follows: 


Activity Group 
Radioactive isotopes and other radiation 
sources 


a ng pm oe ~ 14 


ti th; thee © 6° 6 « 20 
Atom smashers (particle acclerators) ..... 26 
laboratory pecial 


ee eeerepecesecerccecs 31 
TrTTTerrrrrererereryrTTTyT 32 


1. Food and Kindred Products (SIC 20) — Foods 
and for human consumption and certain 
related such as vegetable and animal fats and 
oils, and prepared feeds for animals and fowls. 


and chiorine, gases, , and 
industrial chemicals not classified 
(n.e.c.). Also organic chemicals 

gum end wood chemicals, crudes, and 
cyclic intermediates, dyes, and 


and products, pharmaceutical 

preparations 

6. Chemicals (SIC 287) — Fertilizers, 
pesticides, and other agricultural chemicals. 
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7. All Other Chemicals (balance of SIC 28) — 
Explosives, soaps, a detergents and cleaning 


preperstene and varnishes, toilet preparations, 
scellaneous ey products. 


8. Petroleum R and Related Industries, Oil 
and Gas Extraction (SIC 13 and 29) — Excludes 
geological and geophysical exploration activities. 


9. Rubber and Miscellaneous Plastics Products 
(SIC 30) — Fabricated rubber such as industrial and 
— ical rubber goods and fabricated plastics 
products. 


10. Stone, Clay, Glass, and Concrete Products 
(SiC 32) — Ceramics, glass, clay products, abrasives 
asbestos oducts 


11. Primary Ferrous Pesduste 906 331, 332, 
3399, and 3462) — Products o f blast furnaces, steel 
works, rolling and mills, iron and steel 


castings partially fabricated 
reactor fuel element materials and control rods. 


(belance of bic 33 and 3468) — Primary and 


secondary smelting and refining of aa wy metals, 
rolled, drawn, and extruded nonferrous metals 


products, castings and forgings. 


13. Ordnance, Except Missiles (SIC 348, 
37958) — py peg ten Fama 
tanks and parts, etc. 


14. Fabricated Metal Products (SIC 34 except 
3462, 3463, and 448, ferrous and nonferrous 
ordnance) — Tinwear 


15. Engines end Turbines (SIC 351) — Steam 
engines, steam, gas and hydraulic turbines, diesel and 
other internal combustion engines, n.@.c. 


16. F and Garden Machinery and Equipment 
(Sic 352) — Farm machinery, including tractors for 


farm use. 

ondiion Maekintos ond (SIC 363) 

Construction mining, and oil machinery and 
elevators, . hoists, industrial 


holding 
rod drive mechanism and components for use on 
nuclear reactors 


Equipment (SIC 361 and 3825) Electric 

— measuring 
sneppemnante One ost are w oSauten 
ee a ee 


22. Electrical Apparatus (SIC 362) - 
Electric motors and , motor starters and 
controls, carbon graphite brushes, electrodes. 


Except Types (SIC — Radio 
a tapes speaker 


26. Somrausiagtions Gatpment OS nw ie 
WORSENG. na gh ~The 


25. Components and Accessories 
4b ht ~ wy te ~8 


transformers, connectors, To yh. aged 
cells, solid state photovoltaic devices, etc. 


27. Missiles (SIC 376 eee ae 
structures, launching 

yar pee phy eyes Pde fp ng Ex 
electronic control subassemblies and radar 
which should be reported in product group 32. 


28. apace Cesiesee SSS S70 Bare — Snttude 
frames or structures, support 
Sabtnies coud alk ch Oe apes eal ofc ae. 


29. Alrcraft and Parts (SIC 372) — Piloted and 


eSpere ene pase © Sweet. See 
auxiliary such as landing gear, 
equipment, 


radio equipment, devices and 
instruments should be reported in 

product group 32 

30. Motor Vehicles a (SiC 371) — 

Motor vehicles such as fire engines, 


personnel carriers, amphibian motor vehicles, truck and 
automobile trailers, and motor vehicle parts and 
accessories. 


31. Sther Wonspetation | Equipment (balance of 

wee 57 encagtS 95) — Ship building, ne 
repairing, railroad equipment, motorcy 

bicycles, and parts, etc. Exclude tanks and tank 

components which are in product group13. 


32. Scientific and Mechanical Measuring | 
instruments (SIC 381, 382 part) — 
laboratory, scientific, and research instruments, and 
associated equipment; automatic controls for 
regulating residential and commercial environments 
and appliances; industrial instruments for 
measurement, Sasey, end control of process 
variables; nonelectric detecting systems; 
totalizing fluid meters and counting devices; 
instruments for 


33. ’ 
Stet ann ate SES pare Sao 
instruments and lenses; surgical and medical 


34. Other — Include computer software 


and 
v5 allied opducts IC 26)" loathe development (SIC oe eae Noh T gael 
and allied SIC 26), leather 


sroducts (ec Sil. en ag A pape ong 
(SIC 24), etc. Please write-in category. 


10 percent of the total . if desired, be reported in 
line 52 as ‘Not distributed by - 


> item 10 — Research and 
Development by 


energy RAD spending according to type of energy in 


Items 10A through 1 


if R&D spending is for joint or multiple purposes, 

estimate and report the portion of cost incurred for the 

- enarey puageee. HF pm = yan ad aly a 
separation of joint (multi costs by type o 

= energy cannot be estimated, include the total cost of 


D project when the primary se of the 
is energy research and ony ta and If the 
pr is not primarily for ene research and 


development then exclude all of the project cost. 
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> item 1084 — “Coal” — ‘Synthetic fuels’’ includes > Item 10F — Air —1. Automotive emissions includes 


Prot reduce My to convert coal to | and all R&D efforts undertaken to reduce exhaust 
products. “‘Mining”’ is Suumneanl ol ramearns emissions from automobiles. 2. Electric power plant 
for Seas eden and techniques to improve emissions includes efforts directed toward reducing 
the and recovery rates of coal mining. airborne emissions from electric power plants. 3. ‘‘All 
> includes a pene Reemoene — 
os ee oxide, nitrogen ox particulates, and other 
> fom 2088 5 “Grmewvetion ond Ueteaton” fsa fel polutants from the atmosphere 
consumption either at the point of energy use O° in the > Item 10G — Water — includes Fi&l) spending on 
ie nt ns nee. he ple peaaat water recirculation or thermal pollution apanetiaee. etc. 
development pantee new poaey to peruse Seat > item 10H — Solid Waste — Includes R&D spending 
cqneengten ape ovate tet anne wn on waste compacting devices, etc. 
produce an end product which is more efficient in 
energy consumption. , > Item 101 — Other — Includes R&D spending on 
item 10D — “All Other Energy’’ — includes pollution abatement from noise and radiation, etc. 
in this the development of energy equipment Research and Development — 
which cannot be readiy classified in items 10A to hn Sate AK eatected 
> item 12 — Versus Short Term Research and 
tome 107 00 104 — Petaton Abewnmert Development Coste ~ Date not cotarted or 1988 
eponmes for the purpose of reducing or eliminating 
pollutants. “Pollution” refers to the > Section Ill — RESEARCH AND DEVELOPMENT 
emission of to the outside of a firrn’s (or PERFORMED OUTSIDE THE COMPANY — (R&D 
household’ peaperty os oneness chetement, not included in Item 4). 
spending to contribute to environmental aesthetics ’ 
en durability in corrosive . > Bom tS — Vat Sampara Sunde Sere tor 
energy (include as energy Performed 
R&D in ttem 10C) and natural resources, or to Outside the Within the United States — 
safety, and health for research and development ac- 


If the only purpose of the R&D spending is fabo ¥ . i . 
abatement, include the total expenditures on the R&D hospitals, research , etc. (Please exclude 
oreibes. Cesare oro apenas on precast so Sugvove subcontracting of R&D contracts received from the 
or design alternatives to " Federal Government or 
wet scrubber systems, waste treatment : 
devices, etc.) If pollution > item 14 — Total Company Funds for 

abatement is only one of several > Performed by 
and report only the portion of R&D costs incurred due Foreign the United States — 
to the pollution of eeened oe On UE. tvet ar te fenaion cediases 
bh os play and performed D laboratories, branch 
simultaneously reducing the emission of pollutants, or Oe Oe. CS CEE, 
pollution abatement projects combined with other : 

hes was ' Re itiee colnet ty tantonwhtdaion on 
safety and health.) were financed by foreign governments or other outside 


costs is not feasible, include the total cost of the NOTE -- subsidiaries are those outside the 
D project when the is primarily (more than 50 States or the District of 
60 percent) for pollution ebetement. 
> item 15 — Status of This on 

If the is not primarily for pollution abatement, December 31, 1989 — in the ‘ ** section, 
then all of the project cost. Also exclude change or correction, e.9., ‘’ -owned 
project costs if expected benefits of te 
are . (incidental benefits are those obtained XYZ Company”’, “’ by 123 Corporation ” 
at no extra cost.) Provide date of organizational 


@ US GOVERNMENT PRINTING OFFICE 1989 — 748.034 00289 
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L Ota No. 3145-0027: Approvel Expwes 06/30/80 
coms RO-1 U.S. OEPARTMENTT OF COMMERCE 

COLAC VES 6 CPL RS AST POR 

Povees Ton 


Seam aeons te = SURVEY OF INDUSTRIAL RESEARCH AND "=" SS 
eo 4001 (some ee D 


—— PLEASE RETURN THIS COPY 
(Pleese correct any error in neme. address. end ZIP Code.) 
GENERAL INSTRUCTIONS 
Pease comptete this form and recurn witran 60 in the erwvetape Figures for 1967 ere theese reported by in thet . They 
. Patuin the She cupy for your eonends. 1906 REPORT SHOULD . are inchaded eataly 00 eacist you tn eepertng 1900 dete. —_ 


COVER YOUR ENTE COMPANY. BICLUOBNG ALL SUBSDUNES, e Re tees ween eee . THE 1968 


hp aay any substantial in or 
o Reseoneth scowste setrmnetes are ecomptabes p= eg —- 4 ox.) —— 


@ Eneer 0 (zero) where appropriste rather than leeving « bienk apece. 


fram 1 — DOMESTIC SALES, RECEIPTS, AND GREPLOVEMENT POR COMPANY 
A. Domestic nat setes and receipts of this company (Thousands ef dollars) 


6. Tots! domestic Pee Sateen ages pertod which inches 
the 12th of March ond — 


Are research and development expendiaures ter entire deanceds couapeny, metading euiseldiaries. on 
reperted en tis teres? O ves O wo Sune henste 
Gat SENNISESGUUIUISGISENEEEANSGNNMGIND SSataaainD aa ancecavenaan aomannens av — 
Apportion on o full-time equivatent besis. (See instruction manual) +1) 
A. Federal reseerch end developmen 
192 
8. Compeny end other reseerch end development 


C. TOTAL (Sum of A and 8) 


fom 4 — COSTS INCURRED POR RESEARCH AND DEVELOPMENT 
PERFORMED WITION THE COMPANY BY MAJOR TYPE 
ANO SOURCE OF FUNDS TOTAL 


include RED depreciation end everhest; enciude RAD capital expen@iuares| SON ot 
(See newuction manuel! — oa 


E 


A. Besic research Wt “None,” please mark 00) 7 Oo ' 
W 212 
@. Applied research end 1. Applied reseerch 
development 
2. Oevetopmen 


3. TOV AL (Sem of ines | and 2) 


C. TOTALS (Sum of A end (13) > 


©. 19868 TOTALS > 
. 


E Casmpeny end other tunds, encept Federal. madgeted fer the yoer 19380 
teem 6 — COSTS INCURRED FOR FEDERAL RESEARCH AND DEVELOPMENT BY PRINCIPAL AGENCY 
(Breekdown of hem 4C. cohsmn 2) 

1. Departmen of Detense 


2. Netione! Aerone rics end Spece Administ stion 


3. Oeperwnem of Enargy 
4. All othe Federal Agencies 


6. TOTAL COST (Sum of 1, 2. 3, end 4) 


> tam 6 ~ SE aener isan en nas ee eee ee 


A end celenes of th and develop linchsde scientists end , technicians, 
Wages = personne! engmnees 
6. Costes of meteriais end supplies consumed (Do not inchude in this Kem components. models. end othe: 
orgenizetions) 


meteriels supplied by other reseserch 
C. Other costs finctude service end supperting costs. R&D deprecietion. end shere of overheed) 


©. TOTAL COSTS (Sum of A through C) (Seme es tem 4C. cohsmn 4) 


(RD-1-1) PLEASE CONTINUE OW NEXT PAGE 
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A. Cremiswy : 
B._ Engineering finctuding metsturgy! — 
© oniegettaeeces 7 
B. Mathematics |s0e 
&. Computer sciences a favs 
F. Prysice am 

6. Astronomy - 7 
W._Asmeapheric sciences _ s a 
_L Oceenograpiyy_ x je 
3 Botoges! scrences Ee 14 
1. Chrécal meckcal scrences rae OL 
L Ovver — Specity | ae 
@. TOTAL BASIC RESEARCH COST (Same es tem 4A. cohumn 4) > 4 ” 


tem 8 — APPLIED RESEARCH AND DEVELOPMENT BY PRODUCT =" ——— i Ss 


Siege Goendapenasth 4, Gao 8, coutatormsbens Gevelopment. into 
the following product groups which represent the END PRODUCT for the firm. Federal Toes! 196s 
(See iInswuctions on how to clessity the app rch end development) 
1. Feod and kindred products 
Texthe milli products 
3. inéusvial nergenic end orgenic chemicsis 
4 Plastics moterisis and synthetic resins. rubber, end fiber 
“E Dupe 
6. Agricuttural cherrecate 
7. All other chemiceis 
6. Pewotoum refining 
8. Rubber end misceliensous plastics products 
10. Stone. cley, glees, end concrete products: 
pit. i __T___/ 
12. Roemer ard veceriery noterros mevwie 
13. except mussies 
14, Fabricated metal products 
16. end urbines 


a) 
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end twhevieion oots. communication 

24. equipment 
26. components and sccassones 
38. Dene Secret mecrenery evap er scopes 
27. 
38. Specs wohicis 
29. Aircraft end pares 
30. Motor vehictes end equipment 
31. Other 

end messuring instruments 

‘end other instruments 
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pte get ty 4, by your pat wee ey pa o ow 
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63. TOTAL COGTS (Same es Hern 4C. cohsnne 2 end 4) _ ‘ | 
bere 2 ~ * Not distributed by Stete PLEASE CONTINUE ON NEXT PAGE 
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POLLUTION ABATEMENT RESEARCH ABO Deum eontte of adbare 
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Gemgereg pchmor she~mers tesnres ree processes 
echede cost by torre of palhsoor to be sheted 
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NO LONGER COLLECTED 
> reom 12 — LONE VERSUS SHORT TERM RESEARCH AND 
OEVELOPMRENT COSTS 

NO LONGER COLLECTED 

teem 13 — TOTAL COMPANY FUNDS POR RESEARCH AND ACTIVITIES FINANCED GY THE 

OUT PERFORMED CY OTHERS OUTOIDE COMPANY WITHER THE VENTED STATES 1969 
tnctude othe industne ferns colleges end urvversiuss. nongrom™ otc Eachste wot , 
econ acting of f dere gove wren end othe: convects (See 1 


D> rom 16 — STATUS OF THIS COMPANY ON DECEMBER 31, 1089 
A. Wes the company/ieted in the address label owned or controled by another company on Desomber 31,1068? = [) Yes — Compiere nom 158 () No 


8 New owns mtormetion 


[Mame wore 
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REMARKS — i more space 8 requwed Continue on reverse 
ee: 
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U.S. DEPARTMENT OF COMMERCE 
GUREAU OF THE CENSUS 


OMB Wo. 3145-0027: Approval Expires 09/30/9C 
MOTICE 


_ to this inquiry ls required by lew (title 13, U.S. Code, sections 131, 1 
224, and 225) By section 9 ofthe same law, your report to the Census Bureau is pone Aaah 9 


employees and may be used onty for statistical purposes. The 
ioe’ dno quale Gach aution cette fe var tive eromamnteaabaaatiannees 


é 
z 
i 
4; 
! 


COMPANY SUMMARY OF 


item 1 — SALES AND EMPLOYMENT FOR COMPANY 


ae. Domestic net sales and receipts of this company 


(Please correct any error in name, address, and ZIP Code} 


PLEASE RETURN THIS COPY 


&. Total domestic 


in all activities durina the iod = 
which includes the Oth of March 1989 = 


ttem 2 — COST OR RECEIPTS FOR RESEARCH AND os 243 
DEVELOPMENT PERFORMED WITHIN THE 
COMPANY DURING 1989 


Remarks 
oe! 


item 3 — STATUS OF THIS COMPANY ON DECEMBER 31, 1989 


e. Was the company listed in item 1 owned or controlled C) Yes — Complete LJ No 
by enother company on December 31, 19897 38 


b. New owner information 


[Meme ecquued 
oes eee 

Address (Number end street! 

067 

City” “State 2iP Code 

eee oe9 


Please continue on reverse ——-> 
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> GENERAL INSTRUCTIONS 


A report should be filed by each company receiving a 
copy of this form. If your company does not conduct 
research and development, so state in remarks, fill in 


Period covered by report — The cost figure reported 
should cover the calendar year if at all possible. 
However, fiscal year data are acceptable, provided 
your fiscal year ends between September and March. 


> DEFINITION OF RESEARCH AND DEVELOPMENT 


includes basic and applied 
research in the sciences medicine) and in 
engineering, and design and of 


> SPECIFIC INSTRUCTIONS BY ITEM 


item 1 — Sales and Employment for Company. 
a So ees Seana epeemaaay and 
its subsidiaries to customers outside the 


oreign 

number of persons employed by the company in all 
activities in the 50 States and the District of Columbia 
during the pay period which includes the 12th 

of March 1989. 


This figure would be the same as that shown by 
the company in item 1 of Treasury Form 941, 
if the company filed one form 941 for the entire 
company. 


item 2 — Show all costs incurred within the company 


Neme of person to contact regarding this report — (Number end street, city. Stete. ZIP Code!] — (Area code, number, extension) 


5 CERTIFICATION — This rep>r is substantistv eccurste and has been prepared in accordance with instru :ic.... 
Neme of compeny Address (Nurnber end street, city, State. ZIP Code) 


Signeture of euthorized official Titte 


i- 
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